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FROM AN ORIGINAL ETCHING BY ERNEST D. ROTH 


NORTHWESTERN UNIVERSITY MEDICAL SCHOOL was organized in 1859 as the 
medical department of Lind University, later to become known as the Chicago Med- 
ical College before affiliation with Northwestern in 1869. A pioneer institution in 
advancing medical education in this country, Northwestern was the first medical 
school to enforce a standard of preliminary education and to embrace a logically 
graded curriculum. Today, with unexcelled facilities for laboratory and clinical 
medicine, the prestige and authority of Northwestern continue to grow. 


in the field of surgery today de- 
mands a progressive approach, utilizigé sound new skills coupled with the basic 
time-proven technics. This is true, also, in the field of suture manufacturing. 
Equipped with advanced knowledge and experience and unique research facilities, 
Davis & Geck, Inc. is providing a leadership that is constantly setting new standards 
of quality. Outlined on the following pages are a few phases of this activity. 
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Br POKLYN, NEw) ORK 
To the Surgica) and Hospitay Professions. 
Davis 4 Geck Announces a New Series of Graphic Messages 
on Suture Techniques 4nd the cations of 
Suturing entitleg SUTUREGRays, = 
| 
SUTUREGRays "Ave been to the time 4 
of the busy Surgeon, Simple diagran, and drawings in 
Color py Prominent Medicay ‘llustrat op. 85 well a. 
Photograph. Serve to xplain the Solution Of each 
PPoblem 8Paphicaljy With a Ninimyn of text, 
The new Series Wil] include tnformat ive bUlleting a | 
°n the use of Sutures tissue Changes that follow | 
their USe, and what Can be ©XPecteg 
from the use of Sutures and ligature, *rtheoming 
SUTUREGRAys coy... an ©Xtensive list op SUbjects 
including *ANSfixion tissue Strength, knot Strength 
“4Sruption and °Xtrusion of Sutures, Davis 
& Solicits Comment s and Subject “UBSeSt ions for 
4 A Significans addition to the Gwin. library 
of Deg ducationay titerature. SUTUREGRays will, 
Upon Completion, Of the Series, be “SSembleg in one 
Volume fo, Within the Profession 
DAVIS & GECK INc, 


BONE MALLETS 


B 1159-5 Bonebrake Orthopedic Mallet, medium and large, 
brass head and handle, chrome plated 


B 1161 Crane's Orthopedic Mallet, 14 Ib. head and 1 |b. 
head, brass head and handle, chrome plated 


B 1169 U. S. Army Pattern Orthopedic Mallet, 114 Ib. 
head, brass head and handle, chrome plated 


When ordering specify catalogue number and weight 


& Go. INc. 
FINE SURGICAL INSTRUMENTS 


STREET BROOKLYN 6 NEW YORK 
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reoperative Calm and 


PREOPERATIVE apprehension and exci- 
tation are readily reduced with 
Demerol, the potent analgesic, spas- 
molytic and sedative. In addition to 
psychic sedation, Demerol facilitates 
the induction of anesthesia, reduces 
the amount of anesthetic required, 
and effectively dries secretions. Com- 
pared with morphine, it entails practi- 
cally no risk of respiratory depression 
and causes considerably less nausea 
and vomiting. 


ostoperative Comfort 


POSTOPERATIVE comfort is reliably 
obtained without interference with 
the cough reflex or bowel move- 
ments and with little danger of 
urinary retention. Patients in all 
age groups, regardless of the type 
of surgery or severity of pain, 
respond favorably to the drug. 
Ampuls (2 cc., 100 mg.); vials 
(30 cc., 50 mg./cc.); tablets (50 mg.); 
powder (15 Gm.) for prescription 
purposes. Council Accepted 


DEMEROL HYDROCHLORIDE 


Brand of meperidine hydrochloride (isonipecaine) 


Narcotic blank required. 


CHEMICAL COMPANY, INC. 


DEMEROL, trademark Reg. U.S. Pat. Off. & Canada 


New York 13,N. Y. | Windsor, Ont. 
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General Information 


does not hold itself responsible for any 

statements made or opinions expressed 
by any contributor in any article published 
in its columns. 

Articles are accepted for publication with 
the understanding that they are original con- 
tributions never previously published. All 
manuscripts are subject to editorial modifi- 
cation, and upon acceptance become the 
property of THE AMERICAN JOURNAL OF 
SURGERY. 


T: AMERICAN JOURNAL OF SURGERY 


A reasonable number of illustrations are 
supplied free of cost; special arrangements 
must be made with the editor and publishers 
for excess illustrations and elaborate tables. 

Reprints are furnished on order. Prices 
are quoted when articles are in page form. 

Material. published in THE AMERICAN 
JOURNAL OF suRGERY is copyrighted and may 
not be reproduced without permission of the 
publishers. 

Change of address must reach us by the 
15th of the month preceding month of issue. 


PREPARATION OF MANUSCRIPTS 


Text. Manuscripts are to be typewritten, 
on one side of the paper, with double spacing 
and good margins. The original should be 
sent to the editor and a carbon copy retained 
by the author. 


Illustrations. Illustrations must be in the 
form of glossy prints or drawings in black 
ink (never in blue). On the back of each 
illustration the figure number, author’s 
name and an indication of the top of the 
picture should be given. Legends for illus- 
trations are to be typewritten in a single list, 
with numbers corresponding to those on the 
photographs and drawings. Please do not 
attach legends to the pictures themselves. 


Bibliographies. Bibliographic references should 
be at the end of the manuscript and not in 
footnotes. Each reference should include 
the following information in the order indi- 
cated: Name of author with initials; title 
of article; name of periodical; volume, page 
and year. The following may be used as 
a model: 
Puaneur, Louts E. Indications and technique. 
Am. J. Surg., 25: 446, 1937. 
The author should always place his full address on 
his manuscript. 


The subscription price of THz AMERICAN JOURNAL oF SuR- 
GERY, is $10.00 per year in advance in the United States; 
$12.00 in Canada and foreign countries. Current single 
numbers $2.00. All Special Numbers $4.00. Prices for 
such back numbers as are available will be quoted on 
request. 


Address all corres € to 


The American Journal of Surgery 


49 WEST 45TH STREET - NEW YORK 19 
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Preferred by Both 
DOCTORS PATIENTS 


By using Ajre-Lite, the 


modern doctor wins the 


plaudits of the modern 


patient because of the quicker 


return to normal living. 


or 


* 


The demand for Aire-Lite is continually growing because Aire-Lite 
is so easy to apply correctly and so comfortably worn, asa large spica 
east or a small finger cast. The porosity of Aire-Lite facilitates quick 
drying, after setting fluid is applied, and quick drainage after the 
patient’s bath. 


THE TOWER COMPANY, INC. 


5421 1st Avenue South, Seattle 8, Wash. 


‘SURGICAL DISTRIBUTORS, INC. 
TICILIMLIRTLOITIE Time 2441 University Ave., Si. Paul 4, Minn _ 38 Park Row, New York 7, New York 
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Bauer & Black, Dept. B7-1 

2500 S. Dearborn St., Chicago 16, Illinois 

Please send me, without obligation, complete 
series of bibliographies and extracts, including 
“Early Ambulation,” as they become available. 


Name M.D. 


Address 
City. 


EARLY AMBULATION 
Postoperative complications 
significantly reduced 


“Early ambulation after operation is not the sole important 
feature of surgical management, nor is it advanced as a 


' panacea. It is recommended that it be used only with a 


regimen that includes scrupulous surgical technic, including 
asepsis, anatomic incisions and appropriate choice and ap- 
plication of suture materials; measures to prevent infection; 
maintenance of water and electrolyte balance, and ade- 
quate rest....When proper attention is given to all these 
procedures, as the best modern surgical practice demands, 
then results can be still further improved if the patient also 
is stimulated to keep moderately active.”* 


“With the realization that tissues which are continuously 
and repeatedly in motion heal kindly, that the wounds of 
infants and children who cannot be kept quietly in bed after 
operation likewise heal firmly in spite of activity, opinions 
have....changed and immobilization is no longer consid- 
ered essential for the....healing of coapted tissues."** 
*Leithauser, D. J.: Early Ambulation and Related Procedures 
in Surgical Management. Springfield, C. C. Thomas, 1946. 


**Powers, J. H.: Evaluation of Early Postoperative Activity. 
Bull. New York Acad. Med. 22: 38-51 (January), 1946. 


to surgeons and hospitals on request 


Individually bound, complete bibliography and ex- 
tracts (tenth of a series on wound healing) covering the 
literature, 1935-45, on Early Ambulation. Previous 
subjects: Protein; Diabetes; Geriatrics; Jaundice; 
Obesity; Anemia; Acidosis, Alkalosis and Water Im- 
balance; Infants and Children; Wound Disruptions, 
in relation to surgery. Mail coupon at left for your 
copies of these valuable books. 
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Wet and dry tensile strength 
exceeds U.S.P. standards 


Early postoperative ambulation has 
achieved increasing recognition as an 
aid to rehabilitation of the surgical 
patient. 

Advocates of the method point to 
its advantages in the reduction of 
such postoperative dangers as throm- 
bosis, embolism and pulmonary 
complications. 

(See offer of bibliography and extracts 
on the page opposite, covering the last ten 
years’ literature on this subject.) 


Suture dependability 


important = 
Mobilization of the patient = : 
shortly after operation =<. 
places extraordinary strain 
on the sutures. 

Obviously, the sutures 
employed must have ten- 
sile strength adequate to 
withstand the postopera- = 
tive regimen of exercises, 
as well as the demands = H 


normally made on them 
by healing tissue. 


ORDER THROUGH YOUR DEALER 


Curity Suture Laboratories 


Division of The Kendall Company, Chicago 16 


. . .10 ESTABLISH A FINE BALANCE 
=— -OF NECESSARY CHARACTERISTICS 
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| ORY STRENGTH... 


Curity provides margin of safety 


The functional tensile strength of 
Curity Catgut far exceeds U.S.P. 
requirements even for dry strength 
(see chart). Functional, or wet, 
tensile strength is more important to 
the surgeon as a measure of the strain 
the suture will withstand in living 
tissue. That’s why Curity Catgut pro- 
vides an extra margin of safety in early 
ambulation. Specify Curity Sutures 
for your next operation! 


Comparison of wound tensile strength and 


functional tensile strength of Curity catgut in 


3,600 animal experiments. 


Chart based on average tensile strength of 
sutured muscle tissue (3 Ibs. = 100%f). 


tHowes, E.L.: Surgery 7:24-31, 1940. 


Wound strength Suture strength 


Average strength of muscle tissue 
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YEOMANS’ 
PROCTOSCOPE 


Yeomans’ Proctoscope 
(Catalogue No. 293} com- 
plete with 10" x 7” tube 
and obturator, light car- 
rier, conducting cord, lens 
cap, lamp and inflation 
bulb, without case, 


The Yeomans’ Proctoscope consists of a tube 10 inches long, with a working 
length of 8 inches gradusted in eight one-inch divisions. {ts distal end 
is slightly oblique, and the proximal end is fitted with a large flange having 
a milled edge. A small segment is cut from one side to prevent rolling. 
An “a ee to accommodate a net carrier perforates the flange 
and joins main tube at an angle. 


Illumination is direct, and is obtained from a small seibacki electric bulb 
covered with a capsule holding e plano-convex lens so set that the col- 
lected rays are refracted at a compensating angle to the light carrier. 
The light carrier fits accurately into the auxiliary tube by means of a conical 
fitting so that only the lens projects into the main tube. Therefore, all 
the rays are focused at the. distal end. The vision of the observer, and 
the. path for the introduction of the instruments for examination, local 
_application or operation are always clear, there being no obstruction. 


A lens cap closes the proximal end of the proctoscope tube and con- 
tains a glass window he h magnifies the illuminated field at the distal 
end of the tube. Fastened to the side of this lens cap is a nipple which 
provides for the attachment of a hand bulb to inflate the bowel. The 
conical fittings of the lens cap and light carrier prevents the escape of 
air when pneumatic pressure.is applied. The obturator has an olivar tip 
which facilitates the ae of the we The tubes are made in 
various sizes; 


Proctoscope Tube 10 inches long (8 inch working length), % 
inch in diameter. 

Proctoscope Tube 12 inches long (10 inch working length), %4 
inch in diameter. 

Infant Proctoscope Tube 10 inches long (8 inch working length), 
V5 inch in diameter. 

Sigmoidoscope Tube 14 inches oe (12 inch working length), 
inch in diameter, 


The same light carrier fits all the above tubes. In practice, it will be 
found that the most useful size which will fill the requirements in the 
majority of cases is the 10 inch by % inch tube. (8 inch working length). 


The. entire instrument may be carried wt the physician's “ag, and for this 
reason it is supplied without @ case. All parts of the instrument which 


come in contact with the may be by boiling. 


FREDERICK WALLACE. 


PRESI IDENT 


if 

ESTABLISHED 1900 4S REINHOLD H. WAPPLER. 

CYST OS COPE | 
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a woman may bemade. 


— 


Fr ROM the homely tasks of 
children’s care, to the inspira- 
tions that light their future lives, 
America’s women cheerfully, 
competently bear their unique 
responsibilities. | 


By bringing these women new 
means toward attainment and__.. 
preservation of health, the 
physician of today is presenting 
them gifts of beauty, happiness 
and achievement. 


Woman’s indispensable part in 
the life of the home and the 
nation, her function as wife and 
mother, have been made more 
vital and more complete through 
the use of steroid sex hormones. 


We at Ciba consider our 

pioneer development of hormones 
as a beneficial contribution 

to the physician and his many patients. 


i-Ovo eylin 


With the development of Di-Ovocylin, Ciba offers the superior estrogen having 
long-sought advantages of prolonged duration of effect with greatest economy. 


CIBA PHARMACEUTICAL PRODUCTS, INC. 
In Canada: Ciba Company Limited, Montreal | He 


*Painted for Ciba by Cathal O"Toole 


rade Mark Reg. U.S. Pat.Off. and Canada 
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In an ever-increasing number of gynecological indications, the greatest aid 
to recovery and normal maintenance lies in hormone therapy. Many indications have long been 
accepted, such as dysmenorrhea, the menopause, primary and secondary amenorrhea, threatened 
or habitual abortion. Added to these are now other common conditions formerly unrecognized as 
amenable to treatment with endocrine preparations. When estrogens 
are indicated, consider what Ovocylin and Di-Ovocylin offer . . . not 
metabolic breakdown products, but the chemically pure and esterified 
derivatives of %-estradiol, the natural estrogen of the ovarian follicle. 
These estrogens offer high potency and also, in contrast to exogenous 


synthetic drugs, produce the feeling of well- 


{} Color photomicrograph of 
section of ovary showing 
corpus luteum. 


being characteristic of the natural estrogens. 


Color photomicrograph of 
section of ovary showing 
graafian follicle. 


DI-OVOCYLIN* (q-estradiol dipropionate). For oral 
use, OVOCYLIN* (a-estradiol). 


PROGESTOGENS 
For parenteral administra- 
tion, LUTOCYLIN* (pro- 
gesterone). For oral use, 
LUTOCYLOL* (anhydro- 


hydroxyprogesterone). 


Coler photomicrograph of 
endometrium during se- 
cretory stage. 


cy Color photomicrograph of 
endometrium during pro- 
liferative stage. 


CIBA PHARMACEUTICAL PRODUCTS, INC. 


SUMMIT NEW JERSEY 
In Canada: Ciba Company Limited, Montreal 


2/1200 


*Trade Mark Reg. U. S. Pat. Off. and Canada 
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means economy 


Few hospital departments which form the chain of services that focus \ 
on the surgery, can offer an economy potential comparable to the gry 


PATHOLOGY 
LABORATORY 


This increasingly important service can function to centralize equipment 
necessary for the preparation of surgical solutions, whole blood and 
plasma facilities. ... FENWAL EQUIPMENT permits independent pro- 
duction control by the hospital. 

The Fenwal technic of producing sterile fluids is appreciably less diffi- 
cult than that of collecting blood and producing plasma... . FENWAL 
EQUIPMENT can be operated accurately and safely by any trained 
attendant. 

Negligible space is required for a Fenwal installation, a major pro- 
portion of which is essential to the blood bank facility as well. Cen- 
tralization can thus mean important economies in time and labor plus 
the savings in Solution costs that will many times exceed the outlay for 


equipment and supplies, 


ORDER TODAY or write immediately for further information 


MACALASTER BICKNELL COMPANY 


243 Broadway Cambridge 39, Massachusetts 


| ? 
SUPPLY Fa . 
SURGICAL 
SUPPLY 
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N the display cases of leading med- 
ical museums, many surgical instru- 
ments of earlier days, bearing the 
PILLING hallmark, testify to the sig- 
nificant contributions to Surgery made 
by Pilling during the past one hundred 
and thirty-two years. 


The modern Pilling instruments pic- 
tured above, designed by acknowl- 
edged leaders in brain, obstetrical and 
general surgery, today embody the 
traditional qualities of authoritative 
design and superlative workmanship 
which have always distinguished in- 
struments made by the house of Pilling 
since its founding in 1814. 


& INSTR 


Write today for illustrated literature 
describing Pilling instruments for 
Brain, Obstetrical and General Surgery. 
Address George P. Pilling & Son 
Company, 3451 Walnut Street, Phila- 
delphia 4, Pa. 


(1) P15150-51 Frazier Brain Retractors 
(2) P18486 Jones Scissors 

(3) P15424 Ferguson Suction Tube 

(4) P16992 Sweet Scissors 

(5) P15482 Adson Saw Carrier 


(6) P9170 Harris Mercury Weighted 
Tube 


(7) P20800 Kennedy Clamps 
(8) P9140 Miller-Abbott Tube 


telling 


INSTRUMENT CRAFTSMEN SINCE 1814 
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BRAIDED 


A USEFUL, NEW 
SUTURE MATERIAL 


: Many individual strands of wire are in 
: Ethicon Braided Tantalum. Photomicro- 
graph, above, shows Sizes 3-0 and 1, mag- 
nified to x15. 


ETHICON TANTALUM 
: FOR SURGICAL USE 


Sutures. Monofilament: Sizes 6-0, 
5-0, 4-0. Swaged to Eyeless Atraloc 
needles. Braided: As described at 
right. 

Wire. Suturing material on spools. 
Sizes 6-0, 5-0, 4-0, 000, 0, 2, 4. 

Ribbon. For making neurosurgical 
hemostasis clips. Clips also supplied 
ready-made. 

Sheet. For skull plates in cranio- 
plasty and general plastic surgery. 

Foil. Used in neuro- and ortho- 
pedic surgery for protection of 
nerves and tendons. 

Literature describing use of Ethi- 
con Tantalum products available on 
request. 


@ Braided tantalum is a new Ethicon suture material 
which offers the surgeon certain qualities not found 
in other sutures. 
1. Its “handling properties” are superior to mono- 
filament wire. It is much stronger than silk and less 
variable in size. 
2. It may be safely used in the presence of infection. 
3. When Braided Tantalum is used as a buried suture, 
tissues tend to grow into the interstices, whereas silk 
is generally encapsulated. The attachment of the 
tissues to the braid tends to prevent suture migration. 
Ethicon Braided Tantalum Sutures are supplied in 
Sizes 5-0 to 1, in 60 inch length on card reels. 
Braided Tantalum has been found of special value 
for general surgical closure, plastic surgery, the Guy- 
ton operation for ptosis of eyelid and herniorraphy. 


EVERY SURGICAL PURPOSE 
ETHICON SUTURE LABORATORIES 
Division of Johnson & Johnson, New Brunswick, N. J. : 
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BARTER: 


Vacoliter 


> 


Simpler, safer and more efficient procedures 
in parenteral therapy were pioneered by 
Baxter. 


Since Baxter solutions were introduced, 
Baxter has specialized in one field—the 
development and production of parenteral 
products that make for a trouble-free pro- 
gram for your hospital. No other method is 
used in so many hospitals. 


AMERICAN HOSPITAL SUPPLY CORPORATION 


DISTRIBUTORS EAST OF THE ROCKIES e¢ EVANSTON e NEW YORK e¢« ATLANTA 


BACTER 


Vacoliter” 


Sediem Chheride 


* 


Manufactured by 


BAXTER LABORATORIES 
Glenview, Illinois + Acton, Ontario 


Produced and distributed in the eleven Wastern 
states by DON BAXTER, INC., Glendale, California 


* 
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the answer to 
safer sulfonamide therapy 


thiazole + diazine = 


Ay 


Combining the most effective sulfonamides is a sound therapeutic principle. 
It follows directly from the experimental and clinical demonstrations! 

that administration of such mixtures significantly minimizes the likelihood 

of renal toxicity. 

Behind this new combination of sulfonamides is the physical principle that 

a saturated aqueous solution of sulfathiazole can in addition be fully saturated 
with sulfadiazine, permitting both compounds to be present in one and the 
same solution in concentrations as great as if each were present alone. 

Since sulfonamides do not influence each other with regard to their particula: 
solubilities, the danger of intrarenal drug precipitation from a mixture of 
sulfonamides should.be only as great as if each component had been 
administered alone, and in the partial dosage contained in the combination. 
Hence the use of only half the customary dosage of sulfathiazole plus half 
the customary dosage of sulfadiazine reduces hazards proportionately. 
Bacteriostatic activity of COMBISUL-TD Tablets is equal to that attained 
when either drug is administered alone in full dosage. 


COMBISUL-TD contains 0.25 gram sulfathiazole and 0.25 gram sulfadiazine—a total of 0.5 gram 
per tablet. The indications for, and the dosage of, COMBISUL-TD are the same as for either 
drug alone. Meningitis is an exception, for which COMBISUL-DM—a combination of 0.25 gram 
sulfadiazine and 0.25 gram sulfamerazine—is available. Bottles of 100 and 1,000. 


BIBLIOGRAPHY: (1) Lehr, D.: Proc. Soc. Exper. Biol. & Med. 58:11, 1944. (2) Lehr, D.: Federation Proc. 
4:127, 1945. (3) Lehr, D.: J. Urol. 55:548, 1946. (4) Lehr, D.; Slobody, L. B., and Greenberg, W. B.: 

J. Pediat. 29:275, 1946. (5) Flippin, H. F.; Reinhold, J. G.; Pollack, L., and Clausen, E.: Ann. Int. Med. 
25 :433, 1946. 


Trade-Marks COMBISUL-TD and COMBISUL-DM—Reg. U.S. Pat. Off. 


CORPORATION + BLOOMFIELD, N. J. 


IN CANADA, SCHERING CORPORATION LIMITED, MONTREAL 
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to combat 
depression associated with 


persistent pain... 


Many patients suffering from persistent pain 

are subject to attacks of depression characterized 
by deep apathy and emotional exhaustion. 

Thus, pre-existing neurotic tendencies 


may be exaggerated and the pain threshold 


progressively lowered. 


By restoring morale and optimism, be nze d ri ne sv I fa te 


Benzedrine Sulfate will often effectively (racemic amphetamine sulfate, S.K.F.) Tablets and Elixir 


combat the depression which may complicate 
the management of painful conditions. Needless to wa 
say, Benzedrine Sulfate is not indicated in the 

casual case of low spirits, as distinguished 


from true mental depression. 


Smith, Kline & French Laboratories, Philadelphia, Pa, 
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In Mitritional 


of pregnancy lactation.......,.. 


—most readily assimilable form of iron (ferrous sulfate) combined with a 
unique, high-potency, predigested form of crude (unfractionated) liver 
concentrate—plus the factors of the vitamin B Complex— 

—a hematinic agent and nutritional supplement, which your patients 
—young, old or middle-aged—will take and continue taking— 

—has a delightful flavor—and the dosage is small: one teaspoonful t.i.d. 


Supplied in pints and gallons. 
The alcoholic content of Hepatinic is very low—making it safe for 


pediatric use. Tasting samples available on request. 


@ Each fluidounce contains: Ferrous sulfate 12 gr., 
Crude Liver Concentrate 60 gr., fortified to represent 
Thiamine Hydrochloride 2 mg., Riboflavin 4 mg., 
Niacinamide 20 mg., together with pyridoxine, panto- 
thenic acid, choline, folic acid, vitamin Bio, vitamin 
By, biotin, inositol, para-aminobenzoic acid and 
other factors of the vitamin B complex as found in 
crude (unfractionated) liver concentrate. 
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LABORATORIES, Inc. Pharmaceutical Manufacturers, Newark 7, N. J. 
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for oropharyngeal infections 


High Local Concentration— Prompt and long-sustained in effect; 
the sulfonamide is maintained in intimate, therapeutically 
effective concentration throughout entire oropharyngeal area. 


Negligible Systemic Absorption—Even in maximal dosage, 
absorption is negligible; therefore likelihood of systemic toxic 


reactions is virtually obviated. 


Stable—Full potency is retained under all 
ordinary conditions. 


Clinically Accepted—Established by long and extensive 
clinical use. 


_ Supplied in packages of 24 sanitaped tablets, in slip-sleeve 
prescription boxes. 


TFox, N. et al.: Arch. Otolaryng., 41:279, 1945. 


important = ~ Please note that your patient 
requires your prescription 
to obtain this product 


from the pharmacist. 


fathiazole 
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fudged, Crescent Blades measure 
Up on every count! They possess 
On unusually keen cutting edge... 

hey exceed the requirements of 
(official “rigidity” and “deflection” 
fests... they are nicely balanced, 
owithout thinning down from the 
. . they show a superior 
‘adherence to specifications, both 
m structure and performance... 
and they fit your budget! 


wonder they're the prefer- 

lence of so many discriminating 
lurgeons all over the ‘country! 

Price: ‘1.20 per doz., 12.96 per 
toss. Check now on these 
Master Blades"! 

SURGICAL SALES CO., INC., NEW YORK 16, 
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In Place of Tincture of Benzoin 


For 
Skin Protection 


NEW! Now 
Available 
in Tubes 


SEALSKIN is a hypo-allergenic LIQUID PLASTIC SKIN “aan that dries toa 


strong yet soft elastic COHESIVE film which adheres to the skin and dressings. 
The film is waterproof and resistant to the action of body fluids, acids, etc. 


Use 3 Ways 
* SEALSKIN to adhere dressings or bandages 


to the skin—wound dressings—skin traction 
bandages, etc. 

a he prevent adhesive plaster skin 
a coating to the 
skin bef ying adhesive plaster. It peels 
off with the plaster leaving no debris. 

*SEALSKIN to prevent excoriation of the 
tissue in cases of draining fistulae, colostomies 


and the like. 


Simply a Sealskin 
all around the edges of 
the bandage. Apply the 
bandage to the area. 


Per 4-oz. tube $1.50 
Per 16-oz. jar $3.75 


Write for literature on 
your letterhead please. 


Order from your surgi- 
cal supply dealer. 
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TW CUTTER HUMAN BLOOD FRACTIONS 


Now available in your hospital 


1. FIBRIN FOAM ano THROMBIN - Cutter’s 


new hemostatic agent—permits faster, easier technic 
in all surgical procedures where hemostats and 
sutures are impractical. An outgrowth of work in 
plasma fractionation at Harvard Medical School, 
Cutter’s Fibrin Foam is made from human blood. 
It adheres rapidly and cuts sponging time to a 
minimum, without danger of dislodging clot. 
Non-reacting and absorbable, Fibrin Foam may be 
left in place following surgery. 


2. NORMAL SERUM ALBUMIN (HUMAN), 
SALT- POOR — is now being used tor treatment of 
incipient or actual albuminemias which may 

be reversible—such as those resulting from 
starvation and impaired synthesis or absorption; 
or following nephrosis or acute nephritis. 

Cutter’s albumin, made from human blood, reduces 
edema (if present) and replaces lost albumin 
until renal function is re-established. 


For complete literature on Cutter’s Fibrin Foam 
and Normal Serum Albumin, write to the 
Cutter Laboratories, Berkeley 1, California. 
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* Trademark 


FOLVRON” CAPSULES 


BRAND OF FOLIC ACID AND IRON 


For the first time, there is now available a 
specific for the maturation of red blood cells 
—FOLVITE**Folic Acid —and a specific 
stimulant of hemoglobin formation— 
Ferrous Iron—combined in a single drug. 


INDICATIONS : FOLVRON Folic Acid 
and Iron Capsules are indicated for the 
prevention and treatment of the macrocytic 
anemias, including sprue, macrocytic 


anemia of pellagra, macrocytic anemia of 
pregnancy, macrocytic anemia of infants, 
gastrointestinal macrocytic anemia, and 
other anemias. They are also indicated for 
the prevention and treatment of such so- 
called ‘‘secondary”’ iron-deficient anemias 
as nutritional anemia, postinfectious ane- 
mia, primary microcytic anemia, and the 
iron-deficiency anemia of pregnancy. 


LEDERLE LABORATORIES DIVISION © AMERICAN CYANAMID COMPANY « NEW YORK 20, N. Y. 


*#Reg.U.S. Pat. Of. 


wr 
4 
war 


x 


a 


CAPSULES 


BRAND OF FOLIC ACID AND IRON 


For the first time, there is now available in a single 

product a uniquely useful therapeutic agent for 
the control of the common varieties of hyper- 
chromic and hypochromic anemia. — 


FOLVRON Folic Acid and Iron Capsules are an 
effective oral treatment convenient both for ambu- 
latory cases and for those more seriously ill. 


FOLVRON Folic Acid and Iron Capsules permit 
continuity of treatment, whether traveling or at 
home, with freedom from the inconvenience of the 
more complicated liquid and parenteral dosage 
forms. 


FOLVRON Folic Acid and Iron Capsules provide 
folic acid, which is believed to be either the red 
cell maturation factor or its immediate precursor. 


FOLVRON Folic Acid and Iron Capsules contain 
ferrous iron, the most efficient form of iron from 
the physiologic viewpoint. Each capsule contains 
1.7 mg. of FOLVITE Folic Acid and 3 grains 
(195 mg.) of Ferrous Sulfate. Three grains of 
ferrous sulfate provide the equivalent of 61 mg. 
of metallic iron. 


BOTTLES of 100 and 1,000 capsules *Trade Mark 
**Reg. U.S. Pat. Off. 


BRAND OF FOLIC ACID 


This new drug has been extensively studied by a 
number of clinicians, and has been found effective 
for the treatment of macrocytic anemias, includ- 
ing sprue, macrocytic anemia of pregnancy, macro- 
cytic gastrointestinal anemia, the anemia accom- 
panying pellagra, macrocytic anemia of infants, 


‘and other macrocytic anemias. It would appear 


that folic acid is the first choice in all macrocytic 
anemias except pernicious anemia, where perhaps 
a combination of folic acid and liver extract is 
superior to either alone. 


Wi TABLETS: Tubes of 25 tablets (5 mg. per tablet) Bottles of 
100 tablets (5 mg. per tablet) MJ PARENTERAL: Ampuls of 
1 cc., 15 mg. per ce. 


BB LISTEN to the latest developments in research and clinical medi- 
cine discussed by eminent members of the medical profession in 
the Lederle radio series, ‘‘The Doctors Talk It Over,’’ broadcast 
coast-to-coast every Monday evening over the American Broad- 
casting Company network and affiliated stations. 


LEDERLE LABORATORIES DIVISION ¢ AMERICAN CYANAMID COMPANY e NEW YORK 20, N.Y. 
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Each tablet of Cebéfortis contains: 


Thiamine Hydrochloride . 5.0 mg. 


Riboflavin . . . . . . 5.0 mg. 


Pyridoxine Hydrochloride. 1.5 mg. 


Calcium Pantothenate . . 25.0 mg. 
Nicotinic Acid Amide . . 50.0 mg. 
Ascorbic Acid . . . . . 150.0 mg. 


Available in bottles of 100 and 500 


and fortification 


High potency, balanced oral medication 
designed to replace the double loss of 


water-soluble C and B complex vitamins. 


Upjohn FINE SINCE 1886 Ce f0 rT IS 


TRADEMARK, REG. U. S. PAT. OFF. 
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Shanghai coMing Cheyenne 


From every continent, from nearly every land in which 
modern surgery is known and practiced, come the published 
reports—now more than 800 in number—whose titles. comprise the bibliography on 
intravenous anesthesia with Pentothal Sodium. Seldom indeed does a medicinal agent 
developed entirely by a single commercial laboratory achieve so wide and intense 

an interest. This is gratifying to the producer, of course, but the chief significance of these 
clinical reports is for you: Pentothal Sodium is an important anesthetic. 

Furthermore, with such a published record available, you have a detailed guide 

covering every phase of the use of the drug—its indications, contraindications, 
advantages, disadvantages, precautions to be observed, and technique of 

administration. Such comprehensive information makes possible the employment 

of Pentothal Sodium intravenous anesthesia with greater convenience, 

increased safety, and greater effectiveness. Want to know more? 

Just drop a line to ABBoTT LABORATORIES, NortH Cuicaco, ILLINOIS. 


Pentothe New 


Pentothal Film 
[ m Ethy I(1-methylbutyl) thiobarbiturate, Abbott] 
intravenous anesthesia may arrange 

for the showing of a new motion 

picture film on the use of Pentothal Sodium 
by writing to the Medical Department, 
Assorr Lasoratories, North Chicago, Ill. 


FOR INTRAVENOUS ANESTHESIA 
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It saves busy doctors 
extra trips to homes 


It's easy for your patients to follow out home 
applications of Adaptic—the Johnson & Johnson 


Elastic Bandage: 


1. Adaptic is made to stretch without narrow- 
ing when wound. The finest long-staple cotton gives 


it extra elasticity. 


2. Consequently, it rolls smoothly without re- 
versing—easy for untrained hands. Will not ravel. 


3. It’s cool and fits comfortably. 


Simple home laundering restores the elasticity 
of Adaptic. So it can be reused many times, 


making its cost comparatively low. Available 
in 2°, 2% ,3 and 4. widths. 


ADAPTIC 


ELASTIC BANDAGE 
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intestinal sulfonamide 


| 


for treatment 


of colon infections! 


‘Sulfathalidine’ phthalylsulfathiazole is something new in the field of 
enteric bacteriostasis ... a nontoxic intestinal sulfonamide which is 
remarkably effective in smaller dosage. A development of the Medical 
Research Division of Sharp & Dohme, ‘Sulfathalidine’ phthalylsulfa- 
thiazole has demonstrated its therapeutic value in the treatment of 
colon infections in an average daily dose of only 0.05 Gm. to 0.1 Gm. = 
per kilogram of body weight. This new intestinal antiseptic maintains 
a high concentration in the gastrointestinal tract where its bacteriostatic 


: action markedly alters the bacterial flora. An average of only 5% of the 


ingested drug is absorbed from the bowel and this is rapidly excreted 
by the kidneys. ‘Sulfathalidine’ phthalylsulfathiazole is indicated in the 
treatment of acute and chronic ulcerative colitis . . . regional ileitis and 
ileojejunitis ... and as an adjunct to intestinal surgery. It is sup- 
plied in 0.5-Gm. compressed tablets in bottles of 100, 500 and 1,000. 
Sharp & Dohme, Philadelphia 1, Pa. 
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Z-Plastic Flap Operation... 


for Relaxation of Cicatricial Contractures 


The constant striving of progressive surgeons to 
develop improved techniques and methods is 
exemplified by the development of the Z-plastic 
flap operation for relaxation of cicatricial con- 
tractures illustrated on the following pages. This 
ingenious procedure offers a simple method for 
relieving the constriction produced by scars re- 
sulting from burns. It is applicable particularly 
to the simpler raised “bridle” scars. In more 
extensive scars, multiple Z operations may be 


employed in successive stages. 

The Armour Laboratories, likewise, is striving 
constantly to improve its own techniques and 
methods in suture production. Armour sutures 
and ligatures are recognized for their excellent 
quality, for their strength, for their uniformity, 
and especially for their superior “working proper- 
ties.” It is sound practice to specify ARMOUR 
for SUTURES ... to specify ARMOUR for 
LIGATURE MATERIALS. 


Good surgery demands the best in sutures and ligatures — specify ARMOUR 


SUTURE DIVISION 


THE ARMOUR LABORATORIES 


CHICAGO ILLINOIS 
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Z-Plastic Flap Operation... 


for Relaxation 


“There are variations in surgical pro 


These illustrations simply show 
operators. They are presented by T 


of Cicatricial Contractures 


i ifferent surgeons. 
cedures as practiced by di 
a technique exercised by certain outstanding 
he Armour Laboratories in the belief that they 


aa 
may prove of interest to the profession as a whole. 


I. Application of Z-plastic procedure to bridle 


scar contracture of antecubital fossa. 


V. Full thickness skin flaps being mobilized 
by undercutting beneath subcutaneous fat layer. 
Careful attention paid to hemostasis, using fine 
ligatures. 


II. Illustration of “reverse” Z-plastic for cica- 
tricial contracture of flexion crease of finger. 
Choice of Z or “reverse” Z incision made, de- 
pending upon scar distribution. 


VI. Appearance of mobilized skin flaps prior 


to transposition. 
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IIL. Cicatricial contracture of axilla; Z inci- LV. Bridle scar contracture of neck; outline 

sion indicated. of Z incision to be employed. Note that angles 
of flaps are rounded in order to avoid ischemic 
necrosis. 


VI. Mobilized skin flaps transposed. Skin VIII. Appearance of completed Z-plastic. 
margins approximated without tension, using Scar tissue now lies horizontally instead of 
non-absorbable sutures. vertically, thus releasing contracture. 
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THE 
ARMOUR LABORATORIES 


gature 
Chi 
'ago 9, Illinois 


Sutures and Li 


THE / eC e [ OF A SUTU RE 
Tensile Strength, uniformity, absolute Sterility . these 
are of course basic Pre-requisites for 800d sutures, They 
4 : are absolutely assured by the Armour Process of suture — 
making. But there js another quality of reat practical 
importance jn fine utures~ “workability,” This quality 
1s difficult to define. It ig component of flexibility, 
Pliability, elasticity, is a quality which a Surgeon 
recognizes instantly when he holds a suture in his hands, 
It is, so to speak, “the fee] of a suture.” Armour Suture 
and ligature materials have long been noted for their 
excellent “workabili -” A sample will be sent upon re. 
quest so that you may judge for yourselfits fine qualities, 
GOop SURGERY DEMANDS tHe BEST IN SUTURES AND LIGATURES 


HYDROSULPHOSOL 
BURNS 


WE MEAN... 


3rd DEGREE BURNS 
2nd DEGREE BURNS 
ists DEGREE BURNS 


EYE BURNS 
SUNBURN 

OLD BURNS 
INFECTED BURNS 


burns caused by Hot Grease, Hot Water, Hot Candy 
burns caused by Caustics and Chemicals 
burns caused by X-ray 


Doctors have a right to ask for Proof of the value 
of any medicant. The evidence we have to offer 
is based on reports by Doctors who have used 
HYDROSULPHOSOL over a period of years 
and found it produces healing appreciably faster 
and affords instant relief from pain. 


Write for Sample and Reprints 
Prove to yourself the effective qualities of 
Hydrosulphosol. Write for your sample along 
with a reprint of the article by Dr. A. E. 
Cruthirds which appeared in the Oct. 1946 issue 
of THE AMERICAN jounnat oF SURGERY. 


Distributed by 


REES-DAVIS DRUGS, INC. 


MERIDEN CONNECTICUT 
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6 basic advantages in wound healing— 


THERAPY 


Accelerates healing 

. Stimulates normal cell growth 

- Reduces scar formation 

Controls infection 

. Is nontoxic—bland and soothing 
- Deodorizes malodorous lesions 


HLORESIUM, the water-soluble chlorophyll 

A derivative preparation, stands out in the 
field of wound healing in a completely unique 
position. A natural biogenic agent, it is abso- 
lutely nontoxic, bland 
and soothing—and of 


marked biological activity. It promptly ac- 
celerates normal cell regeneration, thus meas- 
urably hastening the healing process. And 
by inhibiting anaerobic bacterial growth, it 
efficiently deodorizes foul-smelling chronic 
suppurative conditions. 

Tested in laboratory and clinic during the 
past five years—and in general practice since 
October 1945—Chloresium has been found by 
many authoritative investigators to be far 
more effective than any other agent previously 
used in the treatment of wounds, burns, ulcers 
and similar lesions, especially those of the 
chronic, indolent and resistant type. 

If you have not used Chloresium, send 
the coupon below. The results it can achieve 
for you will be by far the best evidence of 
what Chloresium can do. 


Chloresium is ethically promoted. 
Available at all leading druggists. 


4 
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CHLOoREsIUM SOLUTION (PLAIN) .2-0z. and 8-oz. bottles 
CHLORESIUM OINTMENT... . l-oz. tubes and 4-o0z. jars 
Cuoresium Souution. .}4-0z. dropper bottles 

and 2-oz. and 8-oz. bottles 


Both Cutoresium So.ution (Pain) and CHLoresium OINTMENT 
contain the purified, therapeutically active water-soluble derivatives 
of Chlorophyll “a” (C55H7205N They are maintained to rigid 
chemical and physical standards and are pharmaceutically adjusted 
to a low surface tension to insure penetrability. 

Cutoresium Nasat SOLUTION contains these same water-soluble 
chlorophyll derivatives in an isotonic saline solution suitably 
buffered for nasal instillation. Indicated for symptomatic relief 
and for acceleration of healing of acute and chronic inflammatory 
conditions of the upper respiratory tract. 


RYSTAN COMPANY 


50 CHURCH ST., NEW YORK 


SOLE LICENSEE— LAKELAND FOUNDATION 


REG. U.S. PAT. OFF. 


FREE —WMail coupon for literature and sample 


RYSTAN COMPANY, Dept. 4%! 
50 Church St., New York 7, N.Y. 


P lease send, without obligation, 
“Chlorophyll—Its Use In Medi- 
cine,” a review of over 60 pub- 
lished papers, with explicit direc- 
tions for the use of Chloresium 
therapy—and clinical sample of the products in- 
dicated: 

) Chloresium Solution (Plain); ) Chloresium 
Ointment; ) Chloresium Nasal Solution. 


Name. M.D. 


Street. 
State. 
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As fire as an wate 


You will appreciate the easy-working pre- 
cision of the B-D* Metal Cartridge Syringe, 
in combination. with cartridges of Bristol 
Penicillin in Oil and Wax. Busy physicians 
everywhere have welcomed this time-saving 
method of injecting penicillin in office prac- 


tice. 


One cc. of Romansky’s ‘original formula 
contained in each cartridge provides 300,000 
units of calcium penicillin .. . enough to 
maintain a therapeutic concentration in the 
blood for as much as 24 hours. The syringe 
and needles are sterilizable for repeated 
use. Syringes and Bristol Cartridges can | 
be obtained through your regular source 


of supply. 


The B-D* Metal Cartridge Syringe is supplied with two 
needles. Bristol also provides the B-D* Disposable Car- 
tridge Syringe, for one injection only. Bristol Car- 
tridges of Penicillin in Oil and Wax are packaged in 


boxes of one and five. 


*Trade Mark Reg. U.S. Pat. Off., Becton, Dickinson & Co. 
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Copper engraving 
by M. Schongauer 
ca. 1490 


Jor mined infections SOLUBLE DRESSING 


A topical antibacterial, effective against a wide range of 
gram-negative and gram-positive organisms. 


Infected surface wounds, or for the prevention of 
such infection + Infections of third and fourth degree 
burns + Carbuncles and abscesses after surgical inter- 
vention * Infected varicose ulcers * Superficial infected 
ulcers of diabetics + Secondary infections of eczemas 
ae Impetigo of infants and adults * Treatment of skin- 
graft sites » Osteomyelitis associated with compound 
fractures Secondary infections of dermatophytoses 


cin (5-nitro 2-furalde- 
hyde semicarbazone) 
in a water-soluble base. AB RJA 1 ‘Dar 
For information on Furacin Soluble Dressing, write: The : ” 


Medical Director, Eaton Laboratories, Inc., Norwich, N. Y. NORWICH NEW YORK 


FOR 
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hemorrhoidal disorders 

ANUSOL Hemorrhoidal Suppositories are 

safely used for prolonged treatment because 

they contain no narcotic, no anesthetic, no 

analgesic, no hemostatic. ANUSOL does not 

mask serious pathology. There are no sys- 
temic by-effects. 


ANUSOL Hemorthoidal Suppositories 
are available in boxes of six and twelve. 


SCHERING & GLATZ, INC. a subsidiary of 


WILLIAM R. WARNER & CO., INC. 
* 113 West 18th Street, New York 11, N. Y. 
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* No refrigeration required for dry form. 


* Therapeutically inert materials which may act as aller- 


gens have been virtually eliminated. 


* Minimum irritation on injection as a result of removal of 
therapeutically inert materials. 


* Meets exacting Government specifications for Crystalline 
Penicillin G. 


* Penicillin G has been proved to be a highly effective 
therapeutic agent. 


CRYSTALLINE 
PENICILLIN G SODIUM 
MERCK 


MERCK & CO., Inc. RAHWAY, N. J. 


Manufacturing Chemists 


{- 
30 
Announcing Crystalline Penicillin G Sodium Merck 
| 
i 
JANICILLIN G SODIUM | 
MERCK 
LOY No. it 


MERTHIOLATE 


SOLUTION 


MERTHIOLATE; 


STAINLESS 


TINCTURE 
THIOLATE, 11% 


‘891 Meremet 


The modern antiseptic 


‘MERTHIOLATE’ is the trade-mark of Eli Lilly and Company for its brand of sodium ethyl 
mercuri thiosalicylate: It is an approach to the ideal antiseptic. Because ‘Merthiolate’ has 
prompt germicidal action, sustained antiseptic effect, and high bacteriostatic value, it is an 
antiseptic of choice among many discerning physicians and surgeons. Moreover, ‘Merthio- 
late’ is compatible with body tissues, nonirritating, and low in toxicity. The following 
preparations of ‘Merthiolate’ are available: tincture, _— solution, 1:1,000; jelly, 1:1,000; 


suppositories, 1:1,000; ointment, 1:1,000; and ophthalmic ointment, 1:5,000. 


ELI LILLY AND COMPANY + INDIANAPOLIS 6, INDIANA, U.S.A. 
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Sg apid and sustained rise in blood pressure . . . (because of) ... decrease 
>in the volume capacity of the vascular depots . . . in this way increasing 

the effective blood volume.” 

Johnson, C.A.: Surg. Gynec. & Obst. 65:458, 1937. 


‘*, .. widespread vasoconstriction . . . instantaneous effect upon the 
pulse, which becomes slow and full . . . can be continued indefinitely 
by continuation of .. . Neo-Synephrine.. .” 

*Kelly, M.: Anesth. & Analg. 19:107, 1940. 


eo-Synephrine 


LAEVO » HYDROXY -A- METHYLAMINO + $+ HYDROXY « ETHYLBENZENE HYDROCHLORIDE 


For Vasopressor Action 


THERAPEUTIC APPRAISAL: Marked rise 
in pressure occurs promptly, lasts fifteen 
to thirty minutes or longer; repeated 
doses are equally effective; virtual free- 
dom from cardiac stimulation and nerv- 
ous excitation makes Neo-Synephrine 
particularly valuable where other _pres- 
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HIS marks the twentieth time we 
have extended New Year’s greetings 
to our subscribers. When we typed 
our first editorial in 1927 the country was 
on a protracted prosperity binge. The 
hangover and headache began late in 
1929 and continued for several years. Just 
as things were reaching a sane and normal 
level Hitler and his gangsters touched off 
the powder-keg of war and the long 
nightmare began. This was followed by 
Pearl Harbor, and we were in the conflict 
up to our necks. In a thousand details our 
lrtves were changed. Medical colleges went 
on a three-year accelerated program. Med- 
ical teachers forewent the usual summer 
vacations and worked in the classroom and 
laboratory twelve months a year. Teaching 
and hospital staffs were depleted by our 
young men joming up with the armed 
forces; there was an acute nursing shortage. 
Interns were allowed a year’s training; 
residents of quality were as scarce as hen’s 
teeth. The war ended and we were lulled 
into a rosy complacency by wishful think- 
ing. Now, everything was going to be all 
right, and in no time we would be back to 
the old life of normalcy (coimed after 
World War I), ease and plenty. 
Instead life has been a mess. The boys 
who were in uniform came back and 
suddenly it was realized there were not 


sufficient internships and residencies avail- 
able for those equipped and trained to fill 
them. The nursing shortage became worse. 
Hospital costs (along with all other costs) 
soared, and illness became unduly ex- 
pensive. The white collar worker suffered 
(and still suffers) because of this economic 
disruption. There has been a rash of 
strikes, some justified, many unfair and 
unnecessary. The physician, three or four 
years in service, returned to civilian life 
and discovered he could not find a home 
to live in or an office in which to practice. 
These conditions persist at this writing. 
(We are just now concerned with the 
current coal strike). Specialists in world 
affairs warn us there is trouble ahead. 
Times might not be too good. Stop! Look! 
Listen! 

Meanwhile, organized medicine has done 
a good job. Its war record is something to 
point to with pride and satisfaction. This 
goes for those in uniform and for those who 
remained at home. Surgery has not stood 
still. We learned many lessons, especially 
in bone surgery from the war, but civilian 
medicine also made great strides. In 
surgery the astounding advances in cardiac 
surgery and the newer operations for the 
treatment of extensive cicatricial oblitera- 
tion of the esophagus, which we give as 
examples, make one wonder what marvels 


|| 
+ 
‘ j 


z American Journal of Surgery 


are in store in the near future. The sulfa 
drugs, penicillin and the possibilities of 
streptomycin have changed the morbidity 
and mortality curve in all branches of 
medicine. 

We hope, and we know all of us hope, 
that 1947 will be a year in which we 
rapidly get back on a normal foundation. 
We hope costs come down and the expense 
of illness will be reduced; that hospitals 
will be able to reduce charges, be able to 
afford to “do over” or expand their plants, 
and that somehow sufficient trained nurses 
will be available to care properly for the 
civilian sick. We hope the young man 
recently in uniform will be able to complete 
his training and in time be eligible to take 
his Board examinations. The various Amer- 
ican Boards have done good work; they 
have kept their standards high and have 
the respect of the profession at large. 

From a personal angle we know the 
material in this Journal in the months to 
come will be of a high quality. It seems 
only yesterday that we went through the 
nightmare of wondering whether or not 
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we would receive enough good material 
for an issue every month. Now we note a 
great increase of articles submitted for 
publication and that the great majority of 
them are excellent. We believe our editorial 
worries from now on will be minor ones. 
American surgical literature has been kept 
on a high plane in spite of adverse condi- 
tions. This goes for our competitors. We 
do not think ours is the only and best 
journal in every respect. Every month we 
read with profit and pleasure The American 
Journal of Obstetrics and Gynecology, 
Annals of Surgery, and Surgery, Gynecol- 
ogy and Obstetrics. We feel all of us have 
and serve a certain field, and do it well. 

Wishful thinking or no—we hope social- 
ized medicine will be filed alongside of the 
Dodo bird during 1947, that we quickly get 
back to a-peaceful, productive, prosperous, 
normal life, and that the coming year will 
mark the beginning of an era of good living. 

To you one and all we wish a healthy and 


contented 1947. 
T. 
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WAR WOUNDS OF THE VENTRICLES OF THE BRAIN 
Lizut. Cot. Wm. R. Pirts 
MEDICAL CORPS, ARMY OF THE UNITED STATIS 


EPORTS concerning wounds of the 
R ventricles of the brain from World 
War I emphasized the high mor- 
tality rate. The high fatality rate was 
attributed, for the most part, to the lack 
of a barrier against infection once the 
missile traversed the ventricular system 
and also the ease with which any intro- 
duced infection may be quickly dissemi- 
nated by the circulating C. S. F. It was 
with reservation, therefore, that we ap- 
proached wounds of the ventricles in this 
war with our spirits bolstered, fully 
expecting excessive fatalities. Although 
infection still claims its toll, certainly 
in this war its dangers have been reduced 
by improved therapeutic measures. 

This report deals with penetrating 
wounds of the cerebral ventricular system 
as seen and treated in an Evacuation 
hospital. Realizing full well that conclu- 
sions drawn from a small group of cases 
without adequate information concerning 
end results is apt to be misleading, we 
wish to present the picture of this problem 
as seen in the forward area where the first 
definitive surgery for brain wounds is 
carried out. (Table 1.) 


TABLE 1 
1. Number of Battle Casualties 
(15 October 1942 to 10 March 1945)...... 10,455 
11. Number of Penetrating Wounds of Brain. . 108 


Incidence 1.03% 
11. Number of Penetrating Wounds of Brain 
with Involvement of Ventricles......... 16 
Incidence 14.8% 


During the Italian campaign from Octo- 
ber 15, 1943, to March 10, 1945, 10,455 
battle casualties were admitted to an 
Evacuation hospital. Among this group 
there were 108 penetrating wounds of the 


brain, giving an incidence of 1.03 per cent. 
In this group of penetrating. wounds of 
the brain the ventricles were implicated in 
sixteen cases, an incidence of 14.8 per cent. 

For the purpose of description and 
analysis the cases of this report may be 
divided into two groups. Group one is 
composed of those patients who were 
admitted in a moribund state and died 
without surgery, and group two represents 
those who survived long enough to undergo 
surgery. There were three patients in 
group one and thirteen in group two. The 
fact that there were so few, comparatively 
speaking, in group one is strong evidence 
that many others did not survive long 
enough to reach the evacuation area. 
In fact, many such wounds no doubt led to 
battlefield fatalities. The picture presented 
by the cases of group one can best be 
shown by reviewing in brief the principal 
features in each. 


Case 1. Patient had perforating wound of 
the head from shell fragment, right occipital to 
left frontal, coma, stertorous respiration, pulse 
140, blood pressure 140/0, respiration 36, 
right pupil dilated and fixed, left pupil con- 
tracted and fixed, all four extremities spastic 
with bilateral pyramidal tract signs, decerebrate 
extensor spasms at forty-five-second intervals, 
finally flaccidity and death four hours after 
admission. Postmortem examination showed 
tract to extend from right occipital lobe to left 
frontal lobe, traversing right lateral ventricle, 
thalamus and left lateral ventricle. Both 
lateral ventricles were filled with hematomas 
forming a cast of the lateral ventricles. A pres- 
sure cone was present. 

Case ul. Patient had perforating gunshot 
wound of head, right temporal to left parietal 
region, coma, stertorous respirations, decere- 
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brate extensor spasms, blood pressure 60/7, 
pulse 140, respirations 36, right pupil dilated 
and fixed. Death occurred ten hours after 
wounding. Autopsy revealed missile tract ex- 
tending from lower border, right Sylvian fissure 
to left parietal region traversing the right 
lateral ventricle, septum lucidum and left 
lateral ventricle. The right cerebral hemisphere 
was markedly swollen throughout. The tract 
was filled with numerous blood clots and frag- 
ments of bone and was surrounded by wide 
zone of pulped brain. Both lateral ventricles 
contained numerous blood clots in the vicinity 
of the tract. Section of pons and medulla 
revealed no hemorrhages. 


TABLE II-A 
PERTINENT FEATURES OF CASES OF GROUP I 
| 
State 
Survival Stateof State of 
Period Pupils Musculature 
scious- 
ness 
1. | 4hr. After | Coma) Right Dilated | Decerebrate 
Admis- and fixed. Extensor 
sion Left Con- Spasm 
tracted and 
Fixed 
2. | 10 hr. Coma | Right Dilated | Decerebrate 
and Fixed Extensor 
Spasm 
3. | 10 hr. Coma | Right Dilated | Flaccidity 
and Fixed All 4 Ex- 
tremities 
Case 11. Patient had penetrating gunshot 


wound of head, left eye to left parietal region, 
coma, irregular stertorous respirations, blood 
pressure 138/78, pulse 128, respirations 40. 
All four extremities flaccid with areflexia. 
Right pupil dilated and fixed; the left globe 
was collapsed. Death occurred ten hours after 
injury. Autopsy revealed tract of missile pass- 
ing through roof of left orbit penetrating in- 
ferior medial surface of left frontal lobe to 
traverse the left lateral ventricle and left 
parietal lobe. The bullet was found impacted 
in parietal bone just to left of mid-line 11 cm. 
above the inion. A 75 cc. collection of blood was 
found in the left subdural space. The left 
lateral ventricle contained only a few small 
blood clots. A definite pressure cone was pres- 
ent. (Table 114.) 
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Comment. The representative picture 
exemplified by the cases in Group 1, there- 
fore, is a deeply comatose patient with 
rapid stertorous respirations, rapid pulse, 
and wide pulse pressure. Tables 114 and 
11B show the pertinent common features of 
these cases. The survival period was ten 
hours in two cases and four hours in one. 
Unilateral pupillary dilatation was present 
in all cases. Decerebrate extensor spasm 
was present in two cases and flaccidity m 
one case. (Table ts.) The ventricular 
wound was a perforating wound in all 
cases and in two a perforating wound of 
both lateral ventricles was present. Intra- 
ventricular hematomas were massive in 
two cases and in all cases there was 
extensive masseration of brain tissue for a 
wide zone surrounding the tract of the 
missile. 


TABLE II-B 

PERTINENT FEATURES OF CASES OF GROUP I 

Case} Pulse | B.P. | Res Venssiculer Patholo 

< 140 |140/0 36 | Bilateral Ventri-| Massive Bilateral 
cular Wound] Brain Damage. 
Thalamic Wound! Pressure Cone. 
Massive Intra- 

ventricular 

Hematoma 
2. 140 | 60/7 36 | Bilateral Per-| Wide Zone _ or 
forating Wound! Pulped Brain 
of Lateral Ven-| about Tract. 
tricles Blood Clots in 
Both Lateral 

Ventricles 

a. 128 |138/70| 40 Perforating 5 Cm Zone of 
WoundLeft| Pulped Brain 

Lateral Ven-| Surrounding 
| tricle Tract. Pressure 

| Cone 


| 
| | 


The second group of cases to be analyzed 
in this report is comprised of thirteen 
patients with ventricle wounds who sur- 
vived a sufficient length of time to permit 
surgery. Although this group did not 
present any characteristic syndrome by 
which it may be recognized or distinguished 
from the ordinary severe penetrating 
wound of the brain, however, there were 
several features which were fairly constant 
in the majority. All were rendered uncon- 
scious immediately and the duration of 
unconsciousness varied from thirty minutes 
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to five days. The period of unconsciousness 
was unknown in six instances. It may be 
seen from Table 111 that two patients were 
unconscious for thirty minutes and there 
were periods of unconsciousness of six, 
nine and twelve hours in single instances. 
One patient was unconscious for five days 
and another remained unconscious from 
the time of wounding until death four days 
later. The mental status of these patients 
on admission showed considerable vari- 
ation. (Table 1v.) Four cases were comatose 
and quiet, four were stuperous and quiet, 
two were stuperous and irritable and three 
patients were drowsy and confused. (Table 
v.) Two of the comatose patients of group 
two had large hematomas within the 
missile tract, one had a penetrating wound 
of the ventricle with laceration of the 
corpus callosum, and another had massive 
brain damage bilaterally with a perforating 
wound of both lateral ventricles. 


TABLE Ill 
DURATION OF UNCONSCIOUS PERIOD 
1 Case (Continuous from Injury 
to Death) 
1 Case 
TABLE Iv 


MENTAL STATUS OF GROUP II PATIENTS ON ADMISSION 
: TO HOSPITAL 
Comatose and Quiet..............2cccccee. 4 Cases 


4 Cases 
Stuperous and Irritable. ..... 2 Cases 
Drowsy and Confused..................+65: 3 Cases 


Analysis of the vital signs revealed that 
nine of the thirteen patients of this group 
showed a moderately widened pulse pres- 
sure, the average being 48 mm. of mercury. 
A wide pulse pressure per se did not bear a 
uniform relationship to increased intra- 
cranial pressure, there being only six 
patients with a wide pulse pressure and a 
tight brain while five others with a wide 
pulse pressure had a relaxed brain. On 
the other hand, bradycardia was present in 
only two of the thirteen operative cases 
and on both occasions was associated with 


Pitts—Ventricular Wounds 


American Journal of Surgery 5 


a massive intraventricular or intracerebral 
hematoma, or both. The bradycardia 
in both instances was combined with a 
wide pulse pressure and a tight brain. 
The respiratory rate of all patients in this 
group was within normal limits except 
for two. One patient with a respiratory 
rate ranging from 40 to 50 per minute had 
perforating wounds of both lateral ven- 
tricles while another with a respiratory 
rate of 12 had a penetrating wound of the 
left lateral ventricle with massive lacera- 
tion of the corpus collosum. 


TABLE Vv 
PATHOLOGY OF COMATOSE PATIENTS IN GROUP II 
State of 
Consciousness Pathology 
Comatose....... Large Hematoma in Tract 
Comatose....... Large Hematoma in Tract 
Comatose....... Penetrating Wound of Ventricle with 
Laceration of Corpus Callosum 
Comatose....... Massive Brain Damage, Bilaterally, 
with Perforating Wound of Both 
Lateral Ventricles 
TABLE VI 
Local Signs Cases Location of Wounds. 


Homonomous Hemi- 
2 
Homonomous Hemi- 
anopsia and Hemi- 
I 
Decerebrate Rigidity . I 


Occipital 


Parieto-Occipital 
Right Frontal to Left 


Occipital 

Parietal 
Hemiparesis.......... | Temporal 
Hemiparesis......... 1 |Right Frontal to Left 
Parietal 
Hemiparesis......... 2 | Parietal 
3 | Frontal 


Localizing neurological signs were of no 
aid in predicting implication of the ven- 
tricles preoperatively in as much as they 
uniformly represented local brain damage 
produced by the missile. (Table vi.) It may 
be seen from Table vi that two occipital 
wounds resulted in a homonomous hemi- 
anopsia, one parieto-occipital wound pro- 
duced a hemianopsia associated with a 
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hemiparesis. Decerebrate rigidity was pres- 
ent i one case as the result of a tract 
extending from the right frontal to the 
left occipital region, triplegia was the 
resultant of an oblique parasagital wound 
in the parietal area, hemiparesis was 
present in two cases due to parietal 
wounds, in one case due to a temporal 
wound, and in another hemiparesis was 
associated with a tract extending from the 
right frontal lobe to the left parietal 
region. In passing it might be said that the 
offending missile was a shell fragment in 
eleven cases, a bullet in one, and a mine 
fragment in another. 

Only in one case was there a sufficient 
amount of cerebrospinal fluid drainage 
from the wound to point to the diagnosis 
of a wound of the ventricle. We realize 
full well that the course of a missile, once 
it has entered the body, is notoriously 
unpredictable and that the predicted 
trajectory is perhaps even more unreliable 
when the missile enters such a small bony 
box as the intracranial cavity which is 
bisected by the falx. None the less, in six 
cases it seemed fairly reasonable to make a 
presumptive diagnosis of a ventricular 
wound by considering the location of the 
wound of entrance in conjunction with the 
location of the missile and bone fragments 
as seen by x-ray. 

Anesthesia. Nine of the thirteen opera- 
tions were done under local anesthesia (1 
per cent novocaine) with preoperative ad- 
ministration of morphine sulfate, gr. 1. 
Four operations were done under local 
anesthesia supplemented by small amounts 
of pentothal sodium and in these cases the 
preoperative medication included atropine 
sulfate gr. 459, as well as morphine 
sulfate, gr. 14. The amount of pentothal 
used varied from 0.5 to 1.5 Gm. We were 
particularly impressed by the rather small 
amount of pentothal which was needed in 
order to convert a restless, irritable, 
straining, uncooperative patient to a quiet, 
peaceful state. Pentothal was chosen to 
supplement the local anesthesia because of 
its quick action, rapid elimination and the 
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fact that it does not increase intracranial 
pressure. 


TABLE VII 
ANALYSIS OF 8 CASES WITH TIGHT BRAIN 
State of 
Pathological Findings Consciousness 
Laceration Corpus Callosum. Pene- 
trating Wound of Left Lateral 


Large Hematoma in Tract. Small 
Hematoma in Ventricle......... Coma 
Large Hematoma in Tract. Small 
Hematoma in Ventricle......... Coma 
Small Hematoma in Ventricle.... . Stuperous and irri- 
table 
Large Hematoma in Tract. Small Stuperous and 
Hematoma in Ventricle. Quiet 
Penetrating Wound of Ventricle... Semistuperous and 
Quiet 
Small Hematoma in Ventricle..... Stuperous and 
Quiet 


Massive Hematoma in Ventricle. Drowsy, Quiet and 
Large Hematoma in Tract. Confused 


Operative Findings. In this series of 
cases only the lateral ventricles were 
implicated. There were eight penetrating 
and five perforating wounds of the ven- 
tricles. Bilateral brain damage was asso- 
ciated with these lesions in five instances 
and in one case there was also extensive 
damage of the corpus callosum. In only 
one instance was there a perforating wound 
of both lateral ventricles and this wound 
resulted in a fatality. No metallic foreign 
bodies were found within the confines of 
the ventricular cavities, however, in seven 
of the thirteen operative cases bone 
fragments were found lying loose in the 
ventricles. Needless to say, in all cases 
there was extensive damage to both the 
gray and the white matter of the brain. 
Increased intracranial tension, as deter- 
mined by a tight brain at the time of 
operation, was present in eight of the 
thirteen cases in this group. The patho- 
logical findings in these eight cases of tight 
brain are correlated with the state of 
consciousness of the patient by Table vii. 
It is noted that in four instances the in- 
creased intracranial pressure or tight brain 
may be explained on the basis of a space 
taking lesion, that is to say, a large 
intraventricular or intracerebral hema- 
toma. Paradoxically, the only patient 
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of this group of eight, who was not coma- 
tose or stuperous, had a massive intra- 
ventricular and intracerebral clot. Two 
of the remaining three patients with space 
occupying lesions were comatose and the 
third was stuperous. 

Operative Treatment. The primary aim 
in the operative treatment of wounds of 
the ventricles is the same as in any pene- 
trating wound of the brain, namely, 
surgical cleansing of the tract of the 
projectile by the removal of damaged 
tissue and of any foreign material which 
is not too deeply imbedded. Careful, 
gentle, thorough débridement of the wound 
from the scalp to the depth of the tract 
cannot be too strongly emphasized. In 
dealing with a wound suspected of implicat- 
ing the ventricle it is well to keep irrigation 
to a minimum in the early stages of the 
débridement lest blood clots, small bone 
fragments, and débris be washed to a 
distant and inaccessible portion of the 
ventricle. It is also necessary to be ex- 
tremely meticulous about complete hemo- 
stasis in the presence of a ventricular 
wound because of the added danger of 
postoperative hematomas due to the exist- 
ing cavity which may act as a reservoir. 
In these wounds firm closure is also of the 
utmost importance in order to obviate 
the danger of the laking of cerebrospinal 
fluid in the subgaleal region or the forma- 
tion of a cerebrospinal fluid leak. In an 
effort to obtain water tight closures it was 
necessary to use living fascial or periosteal 
grafts in eleven of the thirteen operative 
cases. In all cases the scalp was closed in 
two layers with interrupted sutures of 
either fme silk or cotton depending upon 
available supply. 


TABLE VIII 
LOCAL CHEMOTHERAPY AT TIME OF OPERATION 


10,000 Units Penicillin in Ventricle.......... 8 Cases 
20,000 Units Penicillin in Ventricle.......... 1 Case 
Sulfanilamide in Brain Tract................ 4 Cases 


Chemotherapy. Some form of bacterio- 
static agent was applied locally to the 
brain wounds of all operative cases at the 
conclusion of the procedure just prior 
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to the closing of the dura. (Table viut.) 
Ten thousand units of penicillin were 
placed in the open ventricle on eight 
occasions and in one case 20,000 units of 
penicillin were instilled in the ventricle. 
In four cases the cerebral tract was treated 
with a generous dusting of sulfanilamide - 
powder. All patients who came to operation 
were given systemic chemotherapy in one 
form or another. (Table 1x.) In general 


TABLE Ix 
SYSTEMIC CHEMOTHERAPY POSTOPERATIVELY 
Sulfadiazine by Mouth or Intravenously, 


(Gm. I, Q 4 H, After Initial Dose of Gm. 1v).g Cases 
Intramuscular Penicillin, Units 25,000 Q 3 H, 
and Penicillin, Units 10,000 Intrathecally 


Intramuscular Penicillin, Units 25,000 Q 3 H, 
and Sulfadiazine, Gm. I, Q 4H........... 1 Case 


those who were able to take sulfadiazine 
by mouth were given an initial dose of 
4 Gm. and 1 Gm. every four hours there- 
after. Those patients who were stuperous 
or unfit for oral administration for any 
reason were given an initial dose of 4 Gm. 
of sodium sulfadiazine intravenously and 
3 Gm. thereafter intravenously every 
twelve hours until they were able to take 
the drug by mouth. Nine cases received 
sulfadiazine systemically according to the 
plan set forth above. One case received 
sulfadiazine systemically as well as mtra- 
muscular penicillin. Three patients were 
given 10,000 units of penicillin intrathe- 
cally daily along with the intramuscular 
administration of 25,000 units of penicillin 
every three hours. This series is too small to 
determine the efficacy of such a therapeutic 
program. What the ultimate answer to this 
problem will be is yet to be revealed. 
In treating ventricular wounds, by rule of 
thumb, we have now adopted the policy of 
leaving 10,000 units of penicillin in the 
open ventricle and of giving sulfadiazine 
either by vein or mouth in sufficient quanti- 
ties to maintain a satisfactory blood level. 
For systemic use sulfadiazine is preferred 
to penicillin in as much as the latter does 
not pass the blood brain barrier. We 
reserve the intrathecal admmistration of 
penicillm for wounds with an excessive 
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amount of contamination, for those cases 
with a long time lag, and finally for those 
with obvious signs of intracranial infection. 

Complications. There were three post- 
operative complications. (Table x.) One 
case was complicated by the laking of 
cerebrospinal fluid beneath the scalp about 
the wound, one patient had a postoperative 
intracerebral clot, and another developed 
bilateral bronchopneumonia with small 
multiple pulmonary abscesses. The later 
complication led to a fatal termination 
and the case will be discussed further under 
mortalities. 


TABLE xX 
POSTOPERATIVE COMPLICATIONS AND THEIR OUTCOME 
Complications Outcome 
1. Laking of Cerebrospinal Fluid 
Cured 
2. Recurrent Hematoma in Tract Removed at General 
Hospital in Rear 
Echelon 
3. Bilateral Bronchophenumonia, Death 14th Post- 
with Multiple Small Pulmon- Operative Day 
ary Abscesses. 


The case which developed a laking of 
cerebrospinal fluid beneath the scalp about 
the wound was that of a soldier with a 
large penetrating wound of the left lateral 
ventricle in the frontotemporal region. 
The wound of the ventricle was sufficiently 
large to permit profuse drainage of cerebro- 
spinal fluid and thereby furnish a lead 
as to the depth of the tract prior to 
operation. During the débridement three 
moderately large bone fragments were 
removed from the ventricle. The dural 
defect was closed with a temporal fascia 
transplant and closure of the scalp was 
effected in two layers by interrupted 
sutures of fine silk. On the fourth post- 
operative day a collection of fluid was 
noted beneath the scalp. Thirty cc. of 
faintly blood-tinged fluid were aspirated 
and the cavity thereby collapsed. The 
scalp was taped firmly against the bone 
by means of 11 inch strips of gauze 
moistened with collodion which encircled 
the head completely. A skin tight plaster 
cap was then applied and left in situ for 
twelve days. Upon removal of the cast 
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the scalp was found to be firmly attached 
to the skull and the scalp overlying the 
bony defect was concave. At the time of 
evacuation on the eighteenth postoperative 
day the wound was completely healed. 

In spite of an average time lag of sixteen 
hours for this series of cases, there was no 
evidence of wound infection in any at the 
time of evacuation to the General hospitals. 
These data are of questionable value 
because of the short postoperative period 
of observation, average holding period of 
this group of patients being seven and 
one-half days. Unfortunately, our evacua- 
tion policy varies considerably from time 
to time depending upon the tactical 
situation and the availability of beds in 
the Army area. During the final days of 
Anzio it was necessary to evacuate two of 
these patients by air on the second and 
third postoperative days, respectively; 
however, during other periods of less stress 
it was possible to observe these patients 
for a sufficient Iength of time to be sure of 
their wound status. We hope to obtain 
follow-up information in the near future 
on all of these wounds in order to know 
the end result of each. 

There was one postoperative hematoma 
in this series which was_ successfully 
removed at a General hospital. The case 
was that of a soldier who had a penetrating 
wound of the right frontal region, the 
missile passing through the falx, left 
lateral ventricle, and came to rest in the 
left parietotemporal region. At the initial 
débridement the tract was followed down 
to the falx where a large intracerebral 
hematoma was found and removed. The 
1.4 by 1 cm. metallic foreign body was 
situated in the left parietotemporal region 
and therefore was not accessible through 
the wound of entrance. Four days later 
after having been evacuated to a General 
hospital, the patient developed a left 
hemiparesis, became stuperous, and _ his 
temperature rose to 104°F. At operation 
a moderate size intracerebral hematoma 
was found in the tract on the left side as 
well as a large hematoma and numerous 
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smaller ones in the left lateral ventricle. 
These hematomas, the metallic foreign 
body, and two small bone fragments were 
removed; however, the brain remained 
tight. Therefore, the right frontal wound 
was reopened and at the bottom of the 
tract in the right brain near the falx a 
hematoma 114 inches in diameter was 
found and removed. Following this the 
brain relaxed. The patient developed a 
“hypothalamic syndrome” for twenty-four 
hours and thereafter his convalescence 
was uneventful save for an attack of 
hepatitis with jaundice. 

Comment. This case illustrates the dire 
necessity for absolute hemostasis in in- 
tracranial surgery. The left hemiparesis 
and the failure of the brain to relax 
following the removal of the left hema- 
tomas indicate that the large hematoma 
on the right side at the site of the initial 
operation was the chief etiological agent 
for the patient’s difficulties. 


TABLE XI 
OPERATIVE MORTALITY FOR PENETRATING WOUNDS OF 
VENTRICLE COMPARED TO OPERATIVE MORTALITY 
FOR PENETRATING WOUNDS OF BRAIN 


Num- Mor- 

Type of Wound ber | Deaths} tality 

Cases Rate 

Wound of Ventricles (Group 1) | 13 2 15.4% 
Penetrating Wound of Brain 
Without Implication of Ven- 

88 7 7.9% 


Postoperative Deaths. There were two 
deaths among the thirteen operative cases 
with wounds of the cerebral ventricles, 
giving an operative mortality of 15.4 per 
cent. Because of the short holding period 
in the evacuation hospital and because 
of the small number of cases involved 
these figures lose much of their significance. 
Table x1 is a study comparing the operative 
mortality rates of penetrating wounds of 
the brain with and without ventricular 
involvement. (Table x1.) The seventy-five 
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penetrating wounds of the brain used for 
comparison were done in the same hospital 
under the same conditions, and over the 
same period of time as the thirteen 
ventricular wounds. It may be said, 
therefore, that the two series are parallel 
in every respect save the type of disorder. 
It is evident that the postoperative mortal- 
ity for ventricular wounds is almost 
two and one-half times that for the ordi- 
nary penetrating wound of the brain 
without implication of the ventricular 
system. 

The circumstances of the two deaths in 
group two can best be told by a brief 
résumé of their case histories. 


CaseE.1. This patient sustained an irregular, 
penetrating wound, 6 by 5 cm., just to the left 
of the mid-line in the parietal region with mas- 
sive destruction of scalp and cerebral herniation, 
radiating fracture lines from bony defect to left 
frontal and occipital regions as well as across 
mid-line to right parietal region. Coma was 
present, the blood pressure was 140/90, pulse 
90 to 160, respirations 12 to 28 and Cheyne- 
Stokes in type. The pupils were equal and 
reacted to light; there was triplegia, bilateral 
hyperreflexia lower extremities and right upper 
extremity, bilateral ankle clonus and extensor 
response to plantar stroke on both sides. At 
operation the tract was found to extend down- 
ward and forward parasagitally, and there was 
a large amount of pulped brain. Two bone 
fragments, 2.5 by 2 by 0.3 cm. and 1.5 by 1 by 
0.3 cm, were removed from the corpus callo- 
sum, and a 2 by 1.5 by 0.5 cm. bone fragment 
was removed from the left lateral ventricle 
which was free of clots. Ten thousand units of 
penicillin were placed in the left lateral ven- 
tricle; closure of the dura was carried out with 
fascia lata transplant, scalp closure with plastic 
flap and intermediate skin graft. There was a 
febrile reaction of 103° to 105°F. throughout 
the postoperative course, respirations 28 to 50, 
pulse 116 to 164; the patient was comatose five 
days and stuperous thereafter; he received 
penicillm intrathecally daily and imtramus- 
cularly every three hours; C. S. F. white cell 
count g1 on the first postoperative day, 14 on 
the third, 12 on the fourth and 5 on the sixth 
postoperative day. He developed bilateral signs 
of pulmonary consolidation one week after 
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injury; death occurred on the fourteenth post- 
operative day. At autopsy both lungs showed 
extensive spotty consolidation with multiple 
small areas of necrosis. The brain did not show 
any evidence of local or diffuse inflammation. 
There were no intracranial or intracerebral 
hematomas. The immediate cause of death was 
bilateral bronchopneumonia with multiple lung 
abscesses. 


Comment. This case illustrates the great 
hazard of pulmonary complications in 
comatose and paralyzed patients. The 
immediate and continuous febrile course 
was highly suggestive of a hypothalamic 
syndrome. Unfortunately, the pathological 
report did not include a gross description 
of the sectioned brain. The normal cerebro- 
spmal fluid cell counts would seem to 
indicate that the febrile reaction was not 
due to an acute spreading intracranial 
infection. 


Case ut. The patient received a gunshot 
wound, right frontal to left occipital region; 
coma was present; pulse was 92 to 142, respira- 
tions 40 to 50 and stertorous. The pupils were 
small, equal and reacted to light. All extremi- 
ties were spastic and in extension; there were 
bilateral hyperreflexia, ankle clonus, bilateral 
positive Babinski and Hoffman. At operation 
the. brain was not tight. There was massive 
brain destruction. The tract was found to 
transverse the right lateral ventricle; bone 
fragments and small clots were removed from 
the ventricle. Closure of dura was periormed 
with fascia lata transplant. A 3.5 cm. opening 
was made in the left occipital region and a 
bullet was found at a depth of 4 cm. The tract 
in the left hemisphere was débrided and found 
to transverse the occipital pole and left lateral 
ventricle. There were minimal blood clots in 
the left lateral ventricle and a large amount of 
pulped brain surrounded the missile tract on 
the left side. The pcstoperative course was 
rapidly downhill and death occurred thirty- 
seven hours after operation. Autopsy revealed 
a wide zone of cerebral softening about the 
tract extending from the right frontal to the 
left occipital lobe traversing both lateral 
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ventricles. There was no hematoma in the 
subdural space or ventricles. 


Comment. This patient died of massive 
brain damage without increased intra- 
cranial tension. He presented a hopeless 
picture from the beginning which coin- 
cided with the cases described in group 
one, namely, perforating ventricular wound 
associated with bilateral brain damage, 
coma, wide pulse pressure, rapid pulse, 
rapid irregular respirations and_ short 
survival period. The advisability of opera- 
tive interference in this case with signs of 
impending death is open to question. 
It has been our policy not to make a 
separate wound in order to remove a 
metallic foreign body which because of its 
remoteness is not accessible through the 
wound of entrance. This is one of the few 
exceptions that we have made to this rule. 
The missile was sought in this case because a 
ventricular wound on the left side and the 
possibility of an intraventricular hematoma 
was suspected. 


SUMMARY 


1. Sixteen cases with wounds of the 
ventricles are reported and are presented 
in two groups. 

2. Group one is composed of three 
patients who were admitted to the hospital 
with signs of impending death and had 
short survival periods. 

3. Group two is composed of thirteen 
operative cases with two fatalities. 

4. The operative mortality for pene- 
trating wounds of the ventricles is two 
and one-half times that for penetrating 
wounds of the brain without ventricular 
involvement. 

5. Intracranial infection was not a factor 
in any of the deaths. 

6. Bilateral and bipolar ventricular 
wounds usually lead to an early fatal 
termination. 
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‘EXPERIENCES IN TREATMENT OF TRAUMATIC 
CAVITATION IN THE UPPER TIBIA* 


Carr. H. C. Ferr., Lieut. Compr. J. J. O'Connor anv Lieut. J. A. JoHnson 
MEDICAL CORPS, UNITED STATES NAVAL RESERVE 


HE high velocity weapons of modern 

warfare have produced a greater num- 

ber of destructive wounds, both of 
the soft tissue and of the bone structure, 
than ordinarily are seen in the course of a 
traumatic surgery practice, and the factor 
of direct violence in the causation of the 
fractures encountered produces many un- 
usual and unexpected results. The cases 
presented in this paper are a group which 
we have dubbed the “Cavity Club” at this 
activity. The term arises from the through- 
and-through cavitation in bone and the 
overlying soft tissue defect. 

The treatment of any fracture during an 
active engagement is modified somewhat 
by the military demands of the situation 
and by the facilities immediately avail- 
able at the time and place of the injury. 
The initial treatment of compound frac- 
tures of the extremities has been standard- 
ized to some extent both by experience and 
by directive. The immediate treatment is 
directed toward adequate care of the pa- 
tient as a whole; control of shock, hemosta- 
sis, early careful débridement, adequate 
immobilization of the fracture, and aug- 
mented by systemic use of the sulfona- 
mides and penicillin. 

Definitive treatment often is not possible 
early, but the advancement in transporta- 
tion of casualties, and the present empha- 
sis on bringing the medical officer to the 
casualty, have resulted in elimination of 
the time lag between first aid and definitive 
treatment. 

The experience of Orr’ in World War 
I and the continuation and advancement 
of his work by Truetta’® in the Spanish 
Civil War have had their effect on the 
treatment of compound fractures. The ad- 


vent of the sulfonamides and penicillin, 
despite the early enthusiasm for their use, 
has modified the treatment of compound 
fractures only to the extent of possibly 
preventing overwhelming sepsis in a cer- 
tain number of cases, and facilitating 
earlier operation for the repair of bony 
defects. 

The management of the cases in this 
presentation provides a two-fold problem: 
the management of the fracture and the 
treatment of the soft tissue damage. The 
primary aim in the clinical course of these 
cases has been the treatment of the frac- 
ture in order to provide the maximal 
functional end result. Moore? insists that 
conversion of the compound fracture into 
a simple fracture is a prerequisite for suc- 
cessful repair of bone defects. In order to 
adhere to this dictum, the first attentions 
were directed to control of the infection at 
the site of the fracture. The extensive soft 
tissue damage caused by the size and 
velocity of the fragments, and the loss of 
substance exhibited by all these cases made 
more difficult the preparation of the patient 
for future reconstructive surgery. 

The experiences of Key® in the treat- 
ment of chronic osteomyelitis led him to 
conclude that systemic and local use of the 
sulfonamides in combination with excision 
and saucerization permitted earlier surgical 
procedures and greater safety in primary 
closure. These conclusions were corrobo- 
rated by Foster® in his treatment of forty- 
eight compound fractures. Further, Foster 
compared his treatment with the sul- 
fonamides with his previous use of the 
Carrel-Dakin method and found it to be 


distinctly more effectual. 


* The opinions expressed in this paper are those of the authors and not of the Navy Department. This paper has 
been released for publication by the Navy Department. 
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Fic. 1. Case 1. c, Present cavity wound dry. 

The use of penicillin further abetted the 
treatment of compound fractures. Lock- 
wood’ found that penicillin was effective in 
acute hematogenous osteomyelitis as well 
as in chronically draming sinuses. In 
sinus producing lesions caused by organ- 
isms sensitive to penicillin, he reports heal- 
ing without sequestration in two to three 
weeks. 

A further consideration in the treatment 
of war casualties is dermoplastic repair of 
the overlying soft tissue defect. Pick,'! in 
his scholarly article, advocates early graft- 
ing of such defects and reports excellent 
results. He maintains that in war casualties 


B 
Fic. 1. Case 1. A, admission x-ray; B, present x-ray. 


there must be some modification of the 
usual civilian treatment of such defects, 
his most important reasons being the 
greater area involved, and the greater de- 
struction usually encountered in such 
wounds. His technic produced good results 
in fifty unselected cases, with reductions in 
hospitalization ranging from eight to ten 
months. Kelly!? also reports early grafting 
in combination with saucerization in one 
hundred cases, with fair to excellent re- 
sults in 72 per cent. He states that fractures 
with a deep cavity and overhanging edges 
are not suitable for early grafting. The 
cases presented here are of this type, with 
through-and-through cavities in the bone 
and a deep soft tissue defect. 


CASE REPORTS 


CasE 1 R. S., a private was wounded by 
fragments of a hand grenade July 20, 1943. 
His initial treatment consisted of débridement 
and traction by pins through the os calcis and 
femur. The pins were removed September 13, 
1943. He was given sulfathiazole gr. 15 every 
four hours for five days. Examination on entry 
to this hospital revealed a well nourished white 
male in no acute distress. The pin holes drained 
purulent material. There was complete loss of 
function of the left common peroneal nerve. 
There was 30 degrees motion of the knee joint. 
Culture revealed Staphylococcus albus and 
aureus. Penicillin 20,000 units every four hours 
was initiated. X-rays revealed a comminuted 
fracture of the left tibia with sequestrae. Opera- 
tive treatment consisted of a sequestrectomy 
and currettage of the tibia on January 26, 
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Fic. 2. Case 11. A, admission x-ray; B, present x-ray. 


1944, excision of the sinus of the Iateral aspect 
of the thigh with currettage of the pin site 
June 9, 1944, and excision of the sinus and 
sequestrectomy of medial thigh October, 10, 
1945. There was clinical union May 16, 1944, 
and strong x-ray union by November of that 
year. The wound of the anterior aspect of the 
tibial flare was epithelialized by September of 
1945. The predominant organism on culture 
for the last six months of drainage was Bacillus 
proteus. Local treatment of the cavity con- 
sisted of courses of Dakin’s solution, azochlora- 
mid, sulfathiazole, red cells and penicillin. 
Case. 1. E. S., a private was wounded in 
September, 1944, by mortar fragments through 
the left tibia. His initial treatment consisted 
of débridement and cast. Roger Anderson pin 
fixation was applied four days later. The pins 
were removed March 1, 1945. He was given 
intensive sulfathiazole and penicillin therapy 
from the date of injury. Examination on 
entrance to this hospital revealed a well devel- 
oped, well nourished white male, not ambula- 
tory. There was a defect in the upper third of 
the tibia and overlying tissue measuring 3 by 6 
cm., which was packed with vaseline gauze. A 
sequestrectomy was performed December 11, 
1944, and the pins were removed because of 
purulent drainage January 1, 1945. A foreign 
body (shrapnel) was removed from the pos- 
terior aspect of the leg on June 25, 1945. There 
was clinical union by March 1, 1945. The pa- 
tient was ambulatory from this date in a walk- 
ing caliper. The defect on the anterior aspect 


Fic. 2. Case 1. Cc, present cavity; slight serous 
discharge still present. 


of the tibia has continued to epithelialize at a 
slow rate. It is not completely covered at the 
present time. Predominant organism on culture 
was Bacillus proteus. Local treatment of 
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Fic. 3. Case tv. A, admission x-ray; B, present x-ray. 


Fic. 3. Case iv. c, present cavity wound dry. 


the cavity consisted of packing with vaseline 
gauze, local sulfathiazole, local penicillin and 
tyrothricin. 
Case. ur C. R., a private was wounded by 
multiple shrapnel fragments on January 10, 
1945. His initial treatment consisted of anti- 


shock therapy, débridement with vaseline 
gauze pack, and immobilization in plaster. 
Examination on entrance to this hospital re- 
vealed a superficial wound of the lateral aspect 
of the left mid-thigh and lower leg, and trau- 
matic amputation of his right great toe. The 
wound of the thigh was one inch in diameter, 
and that of the upper end of the tibia 2 by 4 
inches. Treatment consisted of sequestrectomy 
April 30, 1945, vaseline gauze packing, and 
immobilization in plaster. The wound at pres- 
ent has epithelialized 70 per cent of its surface. 
Knee motion is 10 degrees. Therapy consisted 
of systemic use of penicillin, local penicillin and 
tyrothricin 2 per cent. The patient was ambu- 
latory in a walking caliper June 21, 1945. 
Case Iv. B. H., a private was wounded on 
September 10, 1943, in the right tibia by the 
accidental discharge of a .50 calibre machine 
gun. The slug penetrated the upper end of his 
tibia from above and followed a downward and 
outward course. Initial treatment consisted of 
débridement and hemostasis. The patient was 
then placed in a cast. Examination on entrance 
to this hospital revealed a well nourished white 
male with a profusely draining cavity on the 
anterior aspect of the right tibia, measuring 
2 by 3 by 2 cm. Systemic treatment consisted 
of intensive sulfonamide therapy at the time of 
injury and during evacuation, and [ater inten- 
sive penicillin therapy. Operative treatment 
consisted of a sequestrectomy May 25, 1944, 
at another hospital, and first, second, and third 
stage pedicle graft attempts, also at another 
hospital. Another sequestrectomy was done 
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Fic. 4. Case v. A, admission x-ray; B, present x-ray. 


June 15, 1944. The patient had a complete 
peroneal palsy on the right. There was clinical 
union of the fracture December 24, 1943, and 
x-ray union December 27, 1943. On September 
I, 1945, the cavity ceased draining and the 
wound was epithelialized. 

Case. v. G. F., a private, was wounded by 
mortar shell fragments in both legs on June 16, 
1944. He incurred a through-and-through in- 
jury of the right leg at the junction of the 
lower and middle thirds, and in the left a 
wound with destruction of the patella. The 
left anterior wound measured 3 by 2 inches, 
and the left posterior 2 by 1 inches. Initial 
treatment consisted of first aid and application 
of a cast. Examination on entrance to this hos- 
pital revealed a well developed, well nourished 
white male in no acute distress. His operative 
treatment consisted of a sequestrectomy of 
the tibia and packing with vaseline gauze. He 
had intensive penicillin therapy, both local and 
systemic, permease locally to the wound, and 
sulfonamides locally. The cavity over the an- 
terior portion of the left tibia is not completely 
epithelialized to date. The predominant organ- 
ism on culture is Bacillus proteus, which is 
responding to acetic acid. 

Case vi. G. S., a private was wounded on 
June 27, 1944, by a machine gun bullet through 
the left leg. His initial treatment consisted of 


Fic. 4. Case v. c, present cavity; slight serous 
drainage still present. 


débridement and application of a cast. From 
July 14 through October 7, 1944, he was in a 
Stader splint with pins through the tibia and 
through the femur. On May 27, 1945, his 
wound was curretted, and on September 10, 
1945, the pin hole in the tibia was curretted. He 
had intensive sulfonamide therapy both sys- 
temically and locally. On entrance to- this 
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Fic. 5. Case vil. A, admission x-ray; B, present x-ray. 


Fic. 5. Case vil. Cc, present cavity wound dry. 


hospital, examination revealed a large draining 
sinus in the anterior portion of the tibia, meas- 
uring 3 by 5 cm. in diameter, and extending 
down to the marrow cavity. This sinus has 
closed after persistent drainage, and epitheliali- 
zation is progressing. At present there is no 
drainage from the cavity. Local treatment of 
the cavity consisted of penicillin, permease, 
sulfathiazole, tyrothricin and acetic acid. There 
was a complete peroneal palsy which has re- 
turned 80 per cent in function. 

Casevi. C. H., a Lieutenant was wounded 
March 27, 1944, by machine gun bullets from 


strafing aircraft, sustaining a compound frac- 
ture of the upper right tibia. Initial treatment 
consisted of immobilization in a Thomas splint, 
débridement, and packing with vaseline gauze 
after installation of sulfonamide powder. He 
was then immobilized in plaster. Sequestrec- 
tomies were performed on May 4 and Novem- 
ber 9, 1944, and March 29, 1945. Intramuscular 
injections of penicillin were administered for 
thirty-eight days, totalling 4,380,000 units. 
Drainage ceased August 27, 1945, and at pres- 
ent the wound is completely epithelialized. 
Disability consists of moderate atrophy of the 
involved leg, with marked limitation of knee 
flexion. The patient is fully ambulatory and 
asymptomatic. 


TREATMENT 


It has been advocated'* that the ideal 
treatment of traumatic cavitation with 
osteomyelitis is early adequate sequestrec- 
tomy with early plastic repair of the loss 
of the overlying soft tissue defect, and later 
obliteration of the cavity by bone chips. 
All of the authors who advocate early graft- 
ing in defects of the soft tissue establish 
saucerization as a prerequisite, maintaining 
that the bone defects must have a con- 
tinuous base for skin graft application. 
Such treatment, if successful, results in 
a major reduction of days of morbidity. 
However, in similar cases we have found 
this regimen of treatment impossible to 
follow. 

The therapy of the cases presented here 
was coordinated with the neurosurgery, 
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plastic surgery and orthopedic surgery de- 
partments of this activity, with frequent 
interdepartmental consultations through- 
out the progress of the treatment. Table 1 
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chain of evacuation of each battle casualty, 
with an interval averaging 3.66 months 
from time of injury until the first treat- 
ment given here. Each patient had an early 


TABLE I 
Patient Injury Nerve Involvement 
compd. fr. left tibia} 830 | left knee left peroneal complete 
and fibula ext. 175° 
flex. 140° 
compd. fr. left tibia 389 left knee none 
and fibula ext. 180° 
flex. 93° 
hak compd. fr. left tibia 335 left knee left peroneal complete 
and fibula ext. 170° 
flex. 160° 
compd. fr. right tibia 213 right knee right peroneal complete 
and fibula ext. 180° 
flex. 80° 
compd. fr. right tibia 755 right knee-full | left peroneal complete 
and fibula; left. tibia, left knee 
patella, and fibula ext. 180° 
flex. 145° 
compd. fr. right tibia 473 right knee right peroneal complete 
and fibula ext. 180° 
flex. 125° 
compd. fr. right tibia 570 right knee none 
and fibula ext. 170° 
flex. 140° 
* Wound not completely epithelialized.. 
TABLE II 
CULTURES 
: B. Pyocyaneus Staph. | Staph. | Hemolytic G. negative 
Patient C. Welchii Strep. Albus | Aureus Strep. B. Proteus baccilli 
(os calcis) (os calcis) 


details the fractures and the nerve involve- 
ment encountered. Table 11 is a compilation 
of the reports of cultures taken at frequent 
intervals from the drainage sites. Tables 
111 and Iv represent the total treatment, a 
combination of the antibacterials and the 
surgery received in each case. 

This activity was the final stage m the 


débridement with removal of nonviable 
fragments of bone, and with reduction of 
the fracture without mternal fixation. 
Cases v and vi had subsequent sequestrec- 
tomies with confirmation by x-ray of the 
removal of all possible sequestrae. Due to 
the persistency of their drainage, Cases 1, 
Iv, v, and vi had subsequent currettages. 
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TABLE III 
OPERATIONS 
Patient Débridements Sequestrectomies Pins | Cast | Plastic 
excision lat. & med. 
sinuses thigh 
removal shrapnel 
(failures) * 
* At another activity. 
TABLE IV 
SYSTEMIC TREATMENT WITH ANTI-BACTERIALS ; 
Sulfonamides Penicillin 
Patient Tyro- Red Cells | Permease | Acetic Acid 
thricin 
Local | Systemic | Local Systemic 
+ + + + + + 
5 days | 3,400,000 U 
6,230,000 U | 37 days 
++ + + + + + + + 
850,000 U | 20 days 3 weeks 
G. F + + > + o + + 
9,600,000 U | 15 days 3 weeks 
G.S + + + + 
25 days 15 days 
7 days | 4,380,000 U 
TABLE V 
Patient Bed Days (not Amb.) Clinical Union Days Drainage | Hospital Days 


* Wound not completely epithelialized. . 
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The cases of this series had cavitation of 
the tibial flare in close proximity to the 
knee joint, near the tibial tubercle, and 
the fractures involved the articular surface 
of the tibia. Classic saucerization, demand- 
ing radical excision of bone and.the forma- 
tion of a shallow depression with gradually 
shelving sides and a smooth, continuous 
base, was deemed impossible. Excision of 
bone in this area would have deranged the 
joint structure, jeopardizing the future 
joint motion and disturbing further the 
already architecturally weakened tibia. 
Moreover, the smooth, continuous base 
was impossible to achieve with a penetra- 
ting wound. Sequestrectomy, with elimi- 
nation of bone spurs, overhanging edges, 
and infected bone areas proximally, with 
saucerization distally, had to substitute for 
the more radical procedure. 

Immobilization of the fracture was ac- 
complished in all cases by the application 
of plaster. Four of the patients also had 
some type of pin traction, three of which 
were Stader splints, and the other of the 
Roger Anderson type. All had purulent 
drainage around their pin sites, positive 
on culture for pyogenic organisms, which 
necessitated early removal of the pins. 
Case 1 developed a clinical osteomyelitis of 
the os calcis at the pin site, confirmed by 
culture, x-ray and pathological examina- 
tion of currettings. Case vi has drainage at 
one pin site at present after two currettages. 

The culture reports dictated the use of 
the sulfonamides and penicillin systemi- 
cally, since each showed organisms for 
which those drugs are specific. Sulfadiazene 
was administered in adequate dosage to 
each of the cases from the time of injury 
until the first stage in the evacuation 
chain, an average of nineteen days. Fur- 
ther administration was not recorded until 
admission to this hospital. Each had sulfa- 
nilamide powder instilled at the time of 
débridement and at each later surgical 
procedure. 

Penicillin was administered systemically 
in every case at each activity where these 
patients were admitted. The totals received 
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at other activities are not recorded. The 
totals administered in this hospital are 
compiled in Table IV. Case vi developed 
an allergic response to penicillim im the form 
of giant urticaria after 100,000 U. had been 
administered. It is considered that these 
dosages represent more than adequate 
amounts of the drug for the control of the © 
usual infections encountered in compound 
fractures. The use of penicillin in these 
cases probably aided in the prevention of 
sepsis and further local spread of the in- 
fectious process. In Cases 1, tv and vi ampu- 
tations had been seriously considered at 
various times. We believe that the localiza- 
tion of the infection can be ascribed to the 
action of penicillin, making amputation 
unnecessary. Maggot therapy was con- 
sidered but the maggots were not available. 

On entrance to this hospital each pa- 
tient had a plastic surgery consultation, 
and the opinion in each case was that any 
repair should be delayed until drainage had 
ceased and the area was covered with 
granulation tissue suitable to grafting. It 
was considered that plastic repair would 
be inadvisable and fruitless in the face of 
underlying bone infection. Furthermore, 
the impossibility of saucerization for the 
complete removal of all infected bone 
to prepare a satisfactory bed for skin 
grafts excluded dermoplastic repair. As an 
alternative, local treatment of the cavita- 
tion was advised in order to encourage 
epithelialization. 

On the suggestion of this department, 
local treatment of the cavitation was car- 
ried out with the sulfonamides, penicillin, 
soaks and powder, 2 per cent tyrothricin 
for the number of days shown in Table tv, 
suspensions of red blood cells in the cases 
indicated, permease, and in the wounds 
positive for Bacillus proteus, 1 per cent 
acetic acid soaks. 

Assessment of the efficacy of local treat- 
ment was based primarily on clinical obser- 
vations of the amount of drainage, the 
appearance of the wound and granulation 
tissue, and the progress of epithelialization 
of the cavity. Another criterion was succes- 
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sive culture reports. The purpose of the local 
use of the antibacterials was to attain and 
maintain a healthy, relatively clean granu- 
lating area, diminution of the amount and 
alteration of the character of the drainage 
and an increased rate of epithelialization. 

The effect of local treatment with the 
sulfonamides was found to be negligible. 
Neither was the purulent character altered 
nor the amount of drainage diminished 
with their use. 

Each wound, with the exception of Case 
VII, was positive on culture for Bacillus 
proteus. Acetic acid soaks, 1 per cent, were 
found to be efficacious in rapid elimmation 
of these organisms. Permease was used in 
three cases with unsatisfactory results. The 
most effective agents were penicillm and 
tyrothricin, and of these our experiences 
have led us to believe that penicillin was 
most practical and most satisfactory. 

In addition to these agents, careful 
aseptic technic was employed in the dress- 
ings of these wounds. The changes of 
dressings were effected at intervals de- 
manded by the condition and progress of 


the wound. It is emphasized that these | 


local measures were instituted for their 
beneficial effects on the soft tissue wound, 
and were not directed toward the under- 
lying osteomyelitis. 

The cooperation of the neurosurgery de- 
partment was sought in the determination 
of the treatment of the nerve involvement. 
All of the cases involving fracture of the 
tibia and fibula, with two exceptions, had 


involvement of the common _ peroneal 


nerve, with a subsequent foot drop. It was 
the opinion of the neurosurgical depart- 
ment that neurorraphy without acute 
flexion of the knee was impossible. More- 
over, nerve suture was not considered 
feasible in the presence of infection. 

Table v compiles the mtervals between 
union and weight bearing, days of drainage 
and hospital days. The long interval be- 
tween clinical union and full weight bearmg 
was necessitated by a type of fracture 
causing architectural weakness of the tibia. 
Weight bearing, partial to complete, was 


Fett et al.—Cavitation in Tibia 


JANUARY, 1947 


advised as early as the x-rays and clinical 
examination indicated. All were started on 
weight bearing either in walking casts or 
calipers. The psychological benefit attained 
by early weight bearmg can hardly be 
measured accurately, but was quite appre- 
ciable to those of us in close contact with 
the patients. At present all patients are 
weight bearing without braces. They par- 
ticipate in all patient activities at this 
command: swimming, bowling, dancing 
and extramural activities. 

After cessation of drainage and epi- 
thelialization in four of the cases presented, 
consideration was given to further ortho- 
pedic procedures of a reconstructive na- 
ture. Review of the clinical status of these 
patients led to the decision against further 
surgery, after consideration of the several 
factors involved. Their uneventful prog- 
ress lends strong argument to the decision 
that obliteration of the cavities by surgical 
measures is not necessary. In our opinion, 
the placement of bone chips or grafts in an 
area of chronic infection offers little hope of 
success. Furthermore, the trauma occa- 
sioned by any surgical procedure is more 
than likely to light up latent infection, 
even after cessation of drainage and closure 
of sinuses with epithelialization of the 
cavity. The results evidenced by x-ray of 
the filling in of the bone cavity and the 
asymptomatic use of the involved legs 
by the patients helped further to decide 
us against reconstructive surgery. In addi- 
tion, the fact that the organisms involved 
were of a rather virulent type adds greater 
weight to the arguments. Late skin plastic 
procedures were not considered advisable 
due to the fact that the underlying defect 
of bone would prevent correct plastic re- 
pair, and for the reason that these pro- 
cedures might well reactivate the infection. 


SUMMARY 


Seven cases of compound fractures of the 
tibia and fibula are presented. All of the 
fractures involved the upper flare of 
the tibia, and all developed osteomyelitis 
with persistent drainage from a through- 
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and-through cavity of the tibia. The treat- 
ments were long, persistent and varied, 
with each type given a thorough trial. 
Four of the cases are completely epithelial- 
ized. All are ambulatory and asymptomatic 
with some limitation of motion at the knee 
The treatment here outlined is conserva- 
tive, with sequestrectomy, immobilization, 
systemic antibacterials and early weight 
bearing. 


CONCLUSIONS 


1. The fractures herein considered pre- 
sent a peculiar and difficult problem. 

2. Penicillin, systemic and local, is a 
major aid in the surgical treatment of com- 
pound fractures with osteomyelitis. 

3. Surgical attack on infected cavities 
of the upper tibial flare is limited by ana- 
tomical considerations. 

4. The presence of continued infection 
prohibits definitive reconstructive surgery 
in these cavities. 
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PRACTICAL MANEUVERS IN ABDOMINAL SURGERY* 


Donatp GUTHRIE, M.D. AND G. Bisuop, M.D. 
SAYRE, PENNSYLVANIA 


N the course of many years’ experience 
in surgery of the abdomen there are cer- 
tain procedures that we have learned to 

recognize as being extremely helpful. One 
often observes a surgeon operate with total 
disregard of the known basic anatomical 
points. Much less does he consider the nor- 
mal physiology of the part involved or the 
response of the tissues to trauma and other 
pathological processes. It is our purpose 
to emphasize practical methods in the 
management of the more common intra- 
abdominal operations. 

In order to give the patient the best pos- 
sible treatment there must be complete co- 
operation between the surgeon and the 
anesthetist. It is futile and shocking to 
begin a major surgical operation before the 
patient is completely anesthetized. Fur- 
thermore, at any stage of the procedure 
if the abdominal wall should become rigid, 
or, if in mobilizing any abdominal viscera, 
he should retch, it is obligatory to halt 
until anesthesia is deepened. The struggle 
to expose an organ or the vain attempt to 
close the peritoneum while the patient is 
making violent diaphraghmatic thrusts is 
prohibited. There is no doubt that the con- 
duct of a surgical operation in the well 
anesthetized patient is esthetically satisfy- 
ing and physiologically sound. It lessens 
trauma as well as bleeding; consequently 
shock, postoperative ileus and pulmonary 
complications are diminished. 

We have learned to value the many ad- 
vantages afforded by the transverse inci- 
sion and its variations in surgery of the 
upper abdomen. It is particularly useful 
in approaching the gallbladder, stomach, 
colon and spleen. These patients enjoy an 
amazing freedom from postoperative pain. 
They are able to breathe deeply and cough 
easier, hence have fewer pulmonary com- 


plications, as compared to the patients who 
have had the more conventional linear inci- 
sions. This is, perhaps, due to less inter- 
ference with the abdominal nerves, or, to 
transection of the rectus muscle which 
eliminates spasm. It seems almost trite to 
add that any incision should be amply long 
to facilitate the surgical procedure at hand. 
The use of buttonhole type of incisions 
should be discouraged. 

In the surgery of the pelvis the senior 
author has emphasized the value of the 
Trendelenburg position in beginning anes- 
thesia. It is more successful than beginning 
in the dorsal position and then changing 
because it gives the diaphragm time enough 
to pull the intestines out of the pelvis. If a 
change of position is made while the pa- 
tient is becoming anesthetized, it may 
frighten her and start straining or cough- 
ing, either of which mars the success of the 
method. After making a small opening in 
the peritoneum, the abdominal wall is 
lifted by two fingers and the in-rushing air 
will induce intestinal coils, which have not 
moved out of the pelvis, to slide upwards. 
Thus one gets maximum exposure with 
minimum trauma. The need for gauze 
packing is eliminated. 

The incision is made by clean, bold 
strokes of a sharp scalpel and is then 
sponged sparingly. Points of active bleed- 
ing are accurately grasped with fine forceps 
and then ligated with fine sutures. The 
fitful sponging or brushing of the already 
traumatized fatty tissue is to be deplored 
because it adds to the incidence of post- 
operative wound complications. These 
complications may be collections of serum, 
hematomas or infections with subcutaneous 
abscess formation. 

In entering the abdomen through a 
transverse incision it is easier to open the 
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peritoneum at the linea alba. Then, by 
using the fingers to lift the abdominal wall, 
the rectus muscle, its sheath and the perit- 
oneum are cut through at once. This ap- 
proach allows better control of the bleeding 
vessels in the muscle, lessens the hazard of 
injury to underlying viscera and is appreci- 
ably quicker than cutting each one of the 
structures separately. Incisions for expo- 
sure of the pelvis are usually made in the 
mid-line but the abdominal cavity is en- 
tered on either side of the linea alba by 
incising the rectus sheath and then sepa- 
rating its fibers. This incision is conducive 
to a stronger wound which is less apt to 
disrupt or later to herniate. 

When the peritoneum is opened one fre- 
quently wishes to explore viscera distant 
from the site of incision. To accomplish 
this neatly, the abdominal wall is elevated 
by the examming hand. Making certain 
that nothing comes between the fingers and 
the slippery peritoneal surface, the hand 
slides along until the desired point is 
reached. In this manner the liver and gall- 


_ bladder can be accurately palpated from 


the pelvis. It is equally easy to appraise the 
pelvic organs through an upper abdominal 
mcision. 

In all manipulations it is of paramount 
importance to be extremely gentle. With 
this m mind, all superfluous gauze packs or 
sponges are kept out of the abdominal 
cavity. Gauze traumatizes the delicate cells 
of the peritoneum, interrupts the nerves of 
conductivity, temporarily interferes with 
peristaltic action and thus increases the 
tendency to intestinal ileus and postoper- 
ative shock. One gauze square, saturated 
with physiological saline solution, is prac- 
tically all that is ever needed to keep the 
intestines away from the operative field of 
the pelvis when the patient is in the 
Trendelenburg position. If the movable 
cyst or fibromyoma can be delivered 
through the incision, it is necessary to use 
but part of the gauze square. Using the 
broad, curved Deaver retractor, a part of 
a gauze square is also sufficient for expo- 
sure of the gallbladder or common duct if 
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there is proper anesthesia and the liver is 
mobilized correctly. If the appendix is re- 
moved through the usual muscle splitting 
incision, the insertion of any gauze into the 
abdomen is superfluous. 

When examining the duodenum or 
stomach for peptic ulcer one looks for fine, 
red, stipple marks. These may be found 
on a background of paler and somewhat 
puckered muscle. Until this area is recog- 
nized the tissues should not be pinched 
with the fingers or clamped with an instru- 
ment. Trauma will quickly produce similar 
subserosal, petechial hemorrhages which 
appear as red stippling. 

We use the open method of gastric re- 
section either with or without the auto- 
matic clamp sewing machine. In appraising 
the pathological condition present and the 
resectability of the stomach it is necessary 
to enter the lesser peritoneal cavity. This 
is easily done by making an opening in an 
avascular area on the lesser curvature 
through the gastrohepatic ligament or on 
the greater curvature through the anterior 
reflection of the gastrocolic ligament. Some 
of the most difficult ulcers to resect involve 
the posterior duodenal wall where they 
may have partially perforated and are 
densely adherent to the pancreas. Here it 
becomes imperative to identify, yet not 
injure the common duct. A surprising 
amount of the duodenum can be mobilized 
by incising the’ lateral reflection of the 
peritoneum. Likewise, in mobilizing the 
lower esophagus for total gastrectomy an 
inch or more can be gained by 1 incising its 
peritoneal reflection. If the resection is 
done for malignancy or if one wishes to do 
an anterior anastomosis, the omentum is 
removed by sharp dissection at its juncture 
with the colon in the avascular zone first 
described by Alessandri. As proposed by 
Lahey, the stomach can then be turned 
upwards and used for traction while the 
first row of sutures is placed. This pro- 
cedure is particularly helpful in total 
gastrectomy. 

In exposing the cardiac end of the 
stomach and the esophagus, excellent ex- 
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posure may be obtained by severing the 
left triangular ligament of the liver from 
the diaphragm and raising the left lobe of 
the liver out of the left hypochondrium. 
We usually use the full width of the 
stomach for the anastomosis. The angles 
are closed with particular care so that 
serosa meets serosa. This exactitude to- 
gether with an accurate hemostatic stitch 
on the first row of sutures in the anasto- 
mosis is absolutely essential to the success 
of the procedure. In the usual resection we 
have found that a short posterior, no-loop 
anastomosis Is very satisfactory. At every 
operation on the stomach, the gallbladder 
and common duct should be inspected for 
stones or other pathologic change. Like- 
wise, in all surgery mvolving the gall- 
bladder, the stomach and duodenum should 
be examined for ulcer. Simultaneous gall- 
bladder disease with stones and peptic ulcer 
is not uncommon. 

Gallbladder and Common Duct. Before 
undertaking any definitive operative pro- 
cedure on the gallbladder it is imperative 
to inspect the common bile duct. It is 
opened if there is a history of frequent 
attacks with intermittent jaundice and 
fever, if it is dilated and if the bile aspi- 
rated with a fine needle is not perfectly 
clear. However, the choledochus should not 
be opened unless some definite indication 
exists. After it has been determined that 
the common and the hepatic ducts are 
patent and that the ampulla is unob- 
structed, the gallbladder may be resected. 
If there is a stricture of the ampulla which 
cannot be gently dilated, or a tumor, 
cholecystectomy should not be performed 
unless the gallbladder is contracted and 
functionless. Unless the difficult operation 
of resection of such a lesion in or about the 
ampulla is undertaken, the usual alterna- 
tive is to establish another bile passageway 
by performing a cholecysto-jejunostomy or 
the less desirable cholecysto-gastrostomy. 
When the gallbladder is distended, it can 
be removed much easier if first aspirated 
through the fundus. If operative interven- 
tion is undertaken for a greatly distended, 
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inflamed or gangrenous gallbladder, it is 
wiser to shell out the thickened mucosa as 
much as possible and to destroy any re- 
maining mucosa with phenol. This is 
quicker and fraught with much less danger 
in these very ill patients than is the conven- 
tional cholecystectomy. If one enters the 
right layer, this “compromise” cholecys- 
tectomy can be rapidly executed. Although 
we believe that the removal of the gall- 
bladder is the procedure of choice in deal- 
ing with cholelithiasis, we are satisfied with 
cholecystostomy if the patient’s condition 
makes the more extensive operation haz- 
ardous or, if it is suspected that the gall- 
bladder may be needed for short-circuiting 
the bile stream later. Furthermore, when 
the gallbladder is filled with stones and the 
infundibulum greatly enlarged and adher- 
ent, its removal is simplified by first open- 
ing the fundus and removing the stones. 
Thus the infundibulum is not only more 
easily visualized but a finger can be in- 
serted into it which may be of great help 
in dissection. Although there may be spill- 
age of bile, there is no danger of infection. 
Wilkie has shown that the greater propor- 
tion of the cultures taken from the con- 
tents of such gallbladders is sterile. 

We perform cholecystectomy in the ret- 
rograde manner. The cystic duct and its 
junction with the common duct is found 
by blunt dissection. It is clamped with a 
curved hemostat and then ligated with a 
double strand of No. 1 chromic gut on 
a needle. The ligature is cut long enough 
to extend well up into the incision so that 
it may serve as a guide to this critical 
point if leakage of bile should occur later. 
The duct is then severed between the clamp 
and the suture. The cystic artery is ligated 
in the same manner but the suture is cut 
short. Using the clamp for traction the 
gallbladder is then dissected away from | 
the liver sulcus. As the dissection is carried 
upwards the sulcus is closed by interrupted 
chromic sutures. Considerable venous 00z- 
ing can be eliminated by incising the per- 
itoneal covering of the gallbladder at some 
distance away from its reflection onto the 
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liver. This leaves a broad flap from which 
the sutures will not tear out and the sulcus 
can be completely closed. A soft rubber 
tube is always inserted into Morrison’s 
pouch and is brought out of the incision 
at or near the outer angle. 

Occasionally, one has to expose a com- 
mon duct which has been previously oper- 
ated upon. By haphazard dissection it may 
be next to impossible to find it. Faced with 
this situation it is always helpful to locate 
the liver margin and then work downwards, 
keeping close to its surface. 

Many common and hepatic ducts have 
been irreparably damaged by either tenting 
them in ligating the cystic duct or by 
blindly clampimg the bleeding cystic artery. 
If these structures are identified and accu- 
rately ligated, such errors are obviated. If 
the cystic artery is accidentally severed or 
if its ligature should slip off, the bleeding, 
which may be quite frightening, can be 
absolutely controlled by inserting the fore- 
fnnger into the foramen of Winslow and 
compressing the hepatic artery with the 
thumb. It is noteworthy that uncontrol- 
lable hemorrhage from a ruptured spleen 
or from the splenic pedicle can likewise 
be stemmed by compression of the lienal 
artery as it courses along the upper border 
of the pancreas. 

When opening the abdomen it is fre- 
quently desirable to know approximately 
which portion of the small intestine is pre- 
senting and which end is nearer the cecum. 
Many years ago Monks called attention to 
this problem and its solution. His excellent 
work is not widely known. However, his 
method of intestinal localization is so valu- 
able that its main features should be em- 
phasized again. The mesentery arises from 
the posterior abdominal wall along a six 
inch line. It begins at the level of the second 
lumbar vertebra on the left side of the 
spinal column about where the duodenum 
ends. It then continues downwards and to 
the right to end indefinitely at a point 
opposite the right sacro-iliac jomt. He 
showed that two lines running obliquely 
across the abdomen, one at either end and 
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perpendicular to a line representing the 
mesenteric root, would trisect the abdomen 
into three regions. The upper region would 
contain the upper third of the intestine; 
the middle, the middle third; and the lower 
region, the lower third. It is thus evident 
that an incision above the first line will 
expose loops from the upper intestine, in 
the middle region loops from the middle 
third, and in the lower region loops from 
the lower third of the intestne. Monks 
further pointed out that the jeyunum is 
larger, thicker, more vascular and of a 
brighter red than the lower intestine. 
Valvulae conniventes can be felt and seen 
as whitish rings about the intestine within 
fourteen -and fifteen feet of the end of the 
duodenum. If one lifts the intestine with 
its mesentery against a light, the mesen- 
teric vessels can readily be inspected. The 
branches of the mesenteric artery unite by 
loops. From these loops straight vessels, 
called the vasa recta, run into the intestinal 
wall. Supplying the upper intestine there 
are only single or primary loops of the 
artery and long, regularly placed vasa 
recta. As one goes down the intestine sec- 
ondary loops appear and the vasa recta 
are shorter. The secondary loops become 
conspicuous at about the fourth foot. As 
one proceeds downward, the arterial loops 
become more numerous and smaller, reach- 
ing close to the intestinal wall. Tertiary 
loops may appear near the end of the ileum 
and the vasa recta are usually less than 
1 cm. long. The thinnest part of the mesen- 
tery is that in relation to the upper in- 
testine where it is transparent and the 
vessels can be readily seen. Due to deposits 
of fat it becomes thicker and opaque as one 
follows the intestine downward. 

The direction of the intestine can be de- 
termined by having an assistant hold up a 
loop between the two hands while the 
surgeon follows down the mesentery with 
two fingers. If the mesentery contains no 


‘twists and he enters the left abdominal 


fossa, he must be on the left side of the 
intestine; and if he enters the right fossa, 
he must be on the right side of the intestine. 
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When these conditions are met, the lower 
end of the intestine is nearer the ileocecal 
valve. In other words, if the mesentery is 
not twisted and the loop of the intestine 
is parallel with the mesenteric root, the 
upper end is the proximal and the lower 
the distal end of the loop. With a little 
practice this maneuver can be carried out 
in much less time than it takes to describe 
it. It is useful in resection of the small in- 
testine. It is particularly helpful in doing 
the occasional enterostomy for small in- 
testinal obstruction where it is so impor- 
tant to place the tip of the rubber catheter 
downstream in order to catch the intestinal 
contents pushed upward by the reverse 
peristaltic movements. 

The Appendix. Keeping the lower root 
of the mesentery in mind as the point of the 
ileum with the cecum, the appendix can be 
readily found and delivered into the wound. 
This lessens trauma to the adjacent intes- 
tine and hence makes a more comfortable 
convalescence. 

The abdomen is opened through a mus- 
cle-splittmg incision. By a cat’s pawing 
action of the first and second fingers of the 
left hand the cecum is lifted from the iliac 
fossa. When the cecal head is located the 
fingers sweep along the iliac vessels in an 
inward and upward direction describing a 
quarter of a circle until one feels the band 
of the mesenteric root. The base of the ap- 
pendix, if lying free in the abdomen, should 
be within three-quarters of an inch from 
this pomt. If the hand is raised anteriorly 
and the fingers moved about, the appendix 
can usually be found. Grasped between the 
two fingers it can be delivered into the 
wound. In a right rectus or mid-line incision 
it is located by sweeping the fingers in an 
opposite direction. This method is only 
successful when the appendix lies free 
within the abdomen. 

The Colon. The first prerequisite to all 
surgery of the colon is adequate mobiliza- 
tion of the affected segment so that it can 
be either exteriorized or resected as the 
condition requires. With the proper pre- 
operative preparation and the use of the 
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newer sulfonamides we believe that open 
resection and anastomosis is usually the 
procedure of choice. The entire right half 
of the colon can be easily freed to the mid- 
line by incising along the reflected peri- 
toneal line lateral to the ascending portion 
and the hepatic flexure. Particular care 
should be taken in protecting the retro- 
peritoneal portion of the duodenum. In a 
similar manner the splenic flexure and the 
descending colon can be completely mo- 
bilized. In either instance the blood supply 
will not be disturbed. If a good-sized seg- 
ment of intestine is to be removed, the op- 
eration is simplified by first ligating the 
vessels at their central position near their 
points of origin. 

The second prerequisite for operations 
with safety on the colon is accurate serosa- 
to-serosa suture and the maintenance of an 
adequate blood supply to the very ends of 
the cut intestinal walls. It is therefore 
necessary to remove all fat tabs which 
come within the first row of serosa-to- 
serosa sutures. Before completing the 
anastomosis the question of an adequate 
blood supply can be definitely answered by 
severing one of the epiploic appendages 
near its base. If the cut surface bleeds 
actively, the circulation to the limb is 
unimpaired. If it does not bleed, the 
anastomosis cannot be made with safety 
and further resection must be done. In 
carrying out this simple, effective test, care 
should be taken not to clamp and elevate 
the appendages so that the long terminal 
arteries are tented and severed. These 
arteries are the only blood supply to the 
outer one-third of the colon wall. 

Steward and Rankin have shown that 
the mesocolic two-thirds of the colon wall 
has a better blood supply than the outer 
third. When the colon is to be cut across as 
for end-to-end anastomosis, a larger part 
of the vascular mesocolic portion should be 
reserved than of the less vascular meso- 
colic one-third. This is achieved by cutting 
the colon at an angle, not too acute, so 
that the two ends are equal in diameter. 
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This also has the advantage of making the 
anastomotic stoma larger. 

The Rectum. The posterior part of the 
one-stage abdominoperineal resection is 
simplified by thoroughly mobilizing the 
distal segment down to the tip of the 
coccyx. Keeping well above the growth, 
excess colon in the distal segment is excised 
between two rows of clips inserted by the 
stitching machine. The stump, which is 
covered with a rubber glove and securely 
tied, is turned back into the hollow of the 
sacrum before the new pelvic diaphragm is 
completed. It is then met as soon as the 
membrana propria of the pelvic fascia has 
been incised after making the posterior en- 
trance. The stump is delivered into the 
wound and is removed from above down- 
wards thus affording safety and better 
protection to the prostate gland and 
seminal vesicles, or to the vagina. 

The abdominal wound occasionally con- 
tains a subcutaneous collection of serum. 
Rather than opening the incision with 
blunt forceps and encouraging wound in- 
fection it is better to aspirate the serum 
with a fine intramuscular needle. This 
method is also preferable in removing col- 
lections of serum which not infrequently 
occur after mastectomy and thyroidectomy. 
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SUMMARY 


Good anesthesia is essential to proficient 
surgery. The advantages of certain opera- 
tive positions and incisions have been em- 
phasized. Particular stress has been placed 
upon the importance of minimizing surgical 
trauma and methods of accomplishing this 
have been suggested. A few anatomical 
points of considerable importance and not 
generally appreciated have been restated. 
A number of practical maneuvers that have 
been found helpful in surgery of the abdo- 
men have been described. 
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CICATRIZING ENTEROCOLITIS* 


Compr. GERALD H. Pratr AND Capt. L. KRAEER FERGUSON 
STATES NAVAL RESERVE 


MEDICAL CORPS, UNITED 


NY disease which we are unable to 
A fit ito a chronological pattern in 
which etiology, symptomology, pa- 
thology and treatment follow each other 
i regular order is a challenge and stimulant 
to the doctor. In such categories are 
cancer, some of the virulent virus infec- 
tions and poliomyelitis. Other diseases 
become a symptom complex rather than 
a well ordered entity. Cicatrizing ente- 
ritis is such a disease. One source of medi- 
cal progress is by means of a pooling 
of knowledge. All who work on a disease 
acquire some ideas and their thought 
processes, by repetition or perhaps by 
stimulation of others, may in time result 
in a complete knowledge of the condition 
which we are endeavoring to study. 

Chronic cicatrizing enteritis is not a new 
disease, nor has our knowledge of such a 
disease been acquired just recently. Aber- 
crombie and Saunders described it quite 
as we know it today. As early as 1806, 
before the Royal College of Physicians in 
London, Holms reported a fatal case. It 
was not until the 1930’s, however, that a 
complete summary of the entity as we 
know it was prepared. In this preparation 
the accurate, excellent description and 
recognition of the disease as a complete 
process was due to the epochal work of 
Crohn, Ginsberg, and Openheimer in 
1932. Lick, in 1938, selected 497 cases 
from the literature and an even larger num- 
ber have been presented from time to 
time since then. 

In spite of all the work that has been 
done, we know very little still of the eti- 
ology, and the treatment is a matter of 
great conjecture between the internist and 
the surgeon and even among the surgeons 


themselves. A review of the literature and 
our Own experience with sixteen patients 
operated on in a Naval Hospital has shown 
that the final word on treatment is far 
from written. 

All efforts to find one etiological factor 
or organism as the cause of this disease are 
ineffectual. For many years the tubercle 
bacillus was given the ignoble credit, 
mostly because no predominant organism 
has been discovered and the granulations 
present were not unlike those in tuber- 
culosis elsewhere in the body. Cultures of 
the peritoneal cavity and of lymph glands 
removed at operation, have in most cases, 
been sterile. In a few instances the strep- 
tococcus has been found and in one of 
Mixter’s cases a pure culture of anaerobic 
streptococcus was reclaimed. It seems clear 
that if some organism is the cause of this 
disease it is one of the filterable virus group 
or some organism which in symbiosis with 
the colon bacillus becomes extremely 
virulent. It is significant in our mind that 
go per cent of the disease arises in or 
involves the ileocecal area. In a fairly high 
percentage of the patients, the appendix 
had been found diseased. In a series of six 
appendectomies, operated on by the author 
in which the appendix was primarily and 
acutely inflamed, concurrent petechiea- 
like stipling of the cecum and ileum was 
present, with the reddened streak-like 
vessels stretched across the bowel. The 
characteristic induration of the bowel 
and the enlarged glands were also noted. 
We believe these lesions, if continued, 
would develop into a chronic cicatrizing 
enteritis. It follows that in these stances 
the inflammation in the appendix caused 
mesenteric adenitis and secondarily pro- 


* Released for publication by the Bureau of Medicine and Surgery, U. S. Navy. The views expressed are those 
of the authors and are not to be interpreted as reflecting those of the Bureau of Medicine and Surgery or the 
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Fic. 1. Lesion involving the ileum, cecum and ascending colon. Pointer placed 
in point of perforation. 
Fic. 2. Thickened bowel wall and mucosa with ulcers present. Lumen had 
decreased to one-third normal size. 


duced an inflammation in the lymph ducts 
with lymphedema. If the process had con- 
tinued, inflammation would have reached 
the granulation stage, with later fibrosis. 
All surgeons have had the experience 
of finding an acute enteritis instead of, 
or in addition to, an acute appendicitis. 
In most instances an appendectomy has 
been performed. In some instances, sur- 
geons have not removed the appendix when 
the enteritis was discovered, fearing the 
development of a fistula. In many of 
these, the disease progresses despite medi- 
cal management. Regardless of whether 
the appendix, itself is the source of 
inflammation which results in lymph- 
adenitis m the mesenteric glands, we are 
all in agreement that the enlarged nodes 
develop. A lymphatic block then follows 


with brawny indurated areas in the 
mesentery and bowel, not unlike the 
brawny induration in the lymphatic stasis 
anywhere else in the body. The lymphatic 
block, in lymphedema of the limb (so-called 
elephantitis), is characterized by high 
fever, chills, redness and inflammation of 
the part involved. A lymphatic block in 
any part of the body causes repeated acute 
exacerbations, and in the abdomen, the 
lymphadenitis and edema of the intestines 
could well produce the cicatrizing end 
effects that we see. Freedom from inflam- 
mation could give us the remissions, and 
fibrosis of the lymphatic channels could 
cause the skip effect so frequently seen. 
In our opinion, the acute lymphatic block 
and secondary swelling and edema in the 
involved bowel with periods of remission, | 
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1G. 3. Abdominal sinuses present in patient 
with advanced lesion; lipiodal injection of 
sinuses. 


closely follows the condition seen in other 
parts of the body when there is an acute 


Fic. 4. X-ray showing so-called “string sign’”’; 
a late stage in the disease. 


lymphatic blockage. We believe that the 
most likely original source of this infection 
is an appendix which chronically becomes 
inflamed in a low grade and non-obstruc- 
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tive state. Eventually, this results in so 
much scaring in the appendix wall, that 
the trauma of an operation and the poor 
healing incident to the lymphatic block 
results in the fistula so frequently seen. 
Too much effort has been made to separate 
such conditions as terminal ileitis, ileo- 
colitis, cicatrizing colitis and certain groups 
of ulcerative colitis. Many cases of ulcera- 
tive colitis, certainly of the non-specific 
type, will go into these so-called cicatrizing 
enteritis conditions and in addition to the 
ulcerations of the mucosa, there will be 
thickening and induration and granulation 
changes in the mesentery and bowel wall. 
In patients with ulcerative colitis, perhaps, 
the acute ulcer may cause lymphadenitis. 


SYMPTOMOLOGY 


The symptoms of inflammation of any 
part of the small or large bowel extending 
from an acute stage through chronic and 
complication stages may be so bizarre 
that no symptom description can be com- 


Fic. 5. X-ray showing alteration in the 
mucosal patterns, constriction and partial 
obstruction with hypermotility. 


plete. One patient complained of cramps 
for eighteen months while another pre- 
sented symptoms only when he had an 
acute perforation of his cecum and fecal 
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Fic. 6. Stages of surgical treatment of cicatrizing enterocolitis. Exclusion operation performed. Note: 
Appendix previously removed in first stage. Drawing also shows excision of diseased bowel with tem- 


porary colostomy; third stage of disease. 


peritonitis, these latter symptoms being of 
four hours’ duration. A simple three-stage 
classification, the first or acute stage, 
second or chronic, and third or complica- 
tion stage simplifies the symptomatology. 
First Stage. In most cases the early 
symptoms will be those of peritoneal 
irritation which is often diagnosed as 
acute appendicitis. This includes fever and 
right lower quadrant pain and tenderness 
and there may be some leucocytosis. If 
an appendectomy is performed and the 
disease is not too far advanced, there may 
be no further symptoms. If the disease is 
advanced, a chronic enteritis will develop. 
Second Stage. The second group of 
patients are the ones with more advanced 
symptoms, not unlike ulcerative colitis 
with cramp-like pains, at times loss of 
weight, and in one out of three, diarrhea. 
The x-ray findings are suggestive in this 
second stage with some dilated loops, 
fluid wave, hypermotility, change in the 
mucosal pattern, and loss of haustrations. 
There may be some encroachment of the 
lumen. 
Third Stage. In the third or complica- 
tion stage a complete or partial obstruction 


may develop. The symptoms then are 
cramp-like pain, vomiting and distention. 
While obstruction is supposedly rather 
rare, one-third of our patients were oper- 
ated upon because of intestinal obstruction. 
It is in this third stage that the x-ray 
finding of a “string sign” appears. This 
is an extremely late sign in the disease, 
the other signs being distended loops, a 
loss of haustration and fluid waves in the 
loops. Fistulas, particularly around the 
anal region, are not unusual. Every 
patient with a fistula, who has any abdo- 
minal complaints, deserves study on the 
presumptive diagnosis of enteritis inas- 
much as one out of every three patients 
with this condition develops a fistula. 
Sinus formation of perforation is a stage of 
complication of the disease and may be 
terminal. 

Physical finding on these patients de- 
pends entirely upon the stage of the 
disease. In the initial stage, the right lower 
quadrant tenderness is predominant and 
again brings up the ileocecal character of 
the disease. There may be tenderness 
along any of the mvolved loops and 
distention of these same loops with tym- 
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pany. Sixty per cent of our patients showed 
a weight loss of from 16 to 35 pounds 
while in two there had been no weight loss 
at all. X-rays may show fluid levels when 
obstruction is developing and there may 
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and under microscope that the findings may 
be diverted readily by ones’s interests. 
Microscopic sections in the early stage are 
rarely available for study, as surgeons do 
not resect in the acute stage. In the sec- 


TABLE | 
THREE STAGES OF CICATRIZING ENTERITIS 
FIRST STAGE 


| 
| | | Treatment 
| | | 
Symptoms | Pathology | Diagnosis | 
| | Medical Surgical 
Irritated perito-| Angry injected bowel | Made at operation for | Dietary Appendectomy 
neum wall with punctate; acute appendicitis | Sulfa and penicillin 
Similate acute ap-| petechiae-like areas| X-rays usually nega- | Removal of foci of in- 
pendicitis on serosa tive fection 
R. L. Q. pain and | Some edema Supportive vitamins, 
tenderness Usually ileocecal area etc. 
Vomiting Enlarged mesenteric 
Elevated W. B. C. | glands 
Prognosis: Most Subside—few go on to second stage. 
TABLE II 
THREE STAGES OF CICATRIZING ENTERITIS 
SECOND STAGE 
Treatment 
Symptoms Pathology Diagnosis 
Medical Surgical 
Similates ulcer-| Granular Made on symptoms | Supportive If medical treatment 
ative colitis Thick, sticky bowel| and x-rays showing | Dietary fails, bi-passing op- 
Cramp-like pains with very large mes-| loss of haustration | Chemotherapy eration, i.e., ileocol- 
Occasional disten-| enteric lymph nodes| Hypermotility some} Vitamins ostomy with exclu- 
tion Skip areas distended loops Blood transfusions sion 
Diarrhea in 14 to 4 Slight encroachment 
of patients fever of the lumen 
—loss of weight | 
Weakness | 
Anemia | | 
| 


Prognosis: Most (perhaps 50%) subside. 


be a mass at any point of obstruction. 
The symptoms of perforation or sinus 
formation are obvious. 


PATHOLOGY 


The pathological picture is as diverse 
as are the symptoms. The description by 
two pathologists may vary. There are so 
many findings at the pathological table 


ond stage, the thickened and edematous 
bowel is found with a granular and pe- 
techial hemmorage effect on the serosal 
surface and an indurated and thickened 
mesentery with large glands that are 
frequently matted together. A stickiness to 
the serosal surface and a tendency of the 
loops to adhere to each other may also 
occur. There may be ulcers in the mucosa. 
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TABLE III 


THREE STAGES OF CICATRIZING ENTERITIS 


THIRD STAGE 
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Symptoms 


Pathology 


Diagnosis 


Treatment 


Medical 


Surgical 


Obstruction signs 
with pain, 
cramps, and dis- 
tention 

Diarrhea 

Sinus or fistula for- 
mation in 14 with 
drainage 

Weight loss weak- 
ness 


Matted obstructed 
bowel with encroach- 
ment of lumen 
Thickened walls 
Enormous lymph 
nodes 
At times 
mucosa 
“Garden hose” type 
of bowel 


ulcerated 


On signs of complica- 
tions 

X-ray shows fluid 
wave 

Distended bowel 
“string sign” (late) 


None, except suppor- 
tive to surgical 


Resection of obstruct- 
ed bowel 


Resection of sinuses 
and fistulae 
At times colectomy 


Prognosis: Collected mortality 14 to 30 per cent. 


TABLE IV 
atien ge Complaint xamination gb. t. Loss days reatment 

I 44 | Abdominal pain} Pain and tender-| 91 4,8 | 11,5 | 16 Ibs. 180 | Drainage of ab- 
—17 days (pel-} ness 18 mos. scess and sinus 
vic abscess | Tympany 
after appen- 
dectomy 3 yrs. 
prior) 

2 22 | Umbilical pain | Pain and tender-| 94 4,8 | 12,1 | Fewlbs.; go | Resection 
Diarrhea ness—R. L. Q. 

3 18 | Pain, vomiting,) Rigid abdomen |104 554 9,2 | None 70 | Resection of cecum 
distention and part of ileum 

4 20 | Pain and fistula} Sinus tract 80 4,3 | 16 | 25 Ibs. 170 | Excision of sinus 

Some distention 

5 30 | Abdominal Distention 81 44 | 14 None go | Resection 
cramps, severe| Tenderness 

6 20 | Fistula—18| Fistula—sinus]| 98 4,7 | 15,5 | 35 Ibs. 130 | Resection 
mos. 3 times} pain 18 mos. 
recurrent 

7 21 | Cramps— Fistula 50 3.5 7,4 | Slight 120 | Resection 
weakness 

Fistui 
ne 8 21 | Pain, cramps, | Small mass 88 554 7,5 | 17 Ibs. 270 | Ileosigmoidostomy 

diarrhea Tenderness Resection 

9 30 | Pain, cramps, | Distention 04 4,8 | 10 15 Ibs. 70 | Ileosigmoidostomy 
diarrhea Tenderness 

Average 25 | Pain 100% 86% | 4,5 | 1154 | 13 132 | 66% Resection 

Diarrhea 3313 
Fistula 3314 


Mortality = o 
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The layers of the bowel wall are thickened 
and well defined and the disease shades 
off as a more normal bowel is reached. In 
the later stage, the bowel becomes rigid 
and the term “‘garden hose” is descriptive. 
The loop becomes narrow as scarring takes 
place. In one of our patients we were 
unable to insert the finest probe through 
the lumen left by the scarring. With 
obstruction in the complication stage the 
pathological picture includes edema, a 
marked leucocyte infiltration, necrosis of 
the wall, and finally perforation. Edema 
and necrosis with surrounding scar forma- 
tion is a finding in the area of a sinus or 
fistula. 


TREATMENT 


In the past there has been as much 
disagreement on the treatment between 
internists and surgeons and among sur- 
geons, themselves, as there has been on the 
etiology. From this disorder a logical and 
quite successful program of therapy may 
be drawn up. In the first stage it is usu- 
ally impossible to differentiate the symp- 
tom from that of acute appendicitis, so 
that the diagnosis is usually made defi- 
nitely at the operating table. Many au- 
thors oppose an appendectomy at this 
time because of the possibility of fistula 
formation. Fistulas occur at times without 
operation and we believe that once the 
abdomen is open, the appendix should be 
removed. Its retention may be of etio- 
logical consequence in keeping the disease 
active. Extra care should be taken in the 
technic at removal of the appendix, 
avoiding crushing of the base and other 
trauma. Fallis reported seven appendec- 
tomies during the acute stage with five of 
the seven remaining well thereafter. On 
follow-ups none of the six patients we have 
operated has developed further symptoms. 

Medical treatment thereafter is as im- 
portant as surgical treatment. This treat- 
ment should include dietary care, bowel 
management, the elimination of foci of 
infection, and sulfa and penicillin therapy 
during the acute stage. X-ray study at 
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periodic intervals thereafter should be 
made. 

There is disagreement as to therapy, 
too, in the later stages of the disease. That 
the therapy is surgical is now admitted 
and the delay in transfer of these patients 
from the medical to the surgical service is 
usually because of a missed diagnosis. If 
the lesion continues despite a carefully 
regulated medical régime of four to six 
months, nothing further can be expected 
medically. The by-passing operation of an 
ileocolostomy with the anastomosis being 
performed sufficiently proximal and distal 
to the disease to be free of it with trans- 
section of the bowel is the treatment of 
choice at this second stage. In many 
instances further operation is not required, 
the lesion resolving itself completely. 
This power to resolve itself is unique, 
the healed lesions not being found post- 
mortem. Apparently there is no stage of 
arrest; the disease either progresses or 
regresses. A medical régime can then be 
re-established and if the symptoms subside, 
the patient may then be considered cured. 
This occurred in one of our patients. 
Should the disease fail to respond or 
progress, surgical resection will then be 
necessary. In the third or complication 
stage the operative treatment is resection 
in all mstances, as then the relief of a 
mechanical obstruction is the paramount 
problem. The resection of the glands in the 
mesentery is likewise necessary and the 
extent of the bowel to be resected can best 
be decided by the extent of the mesenteric 
gland involvement. 

Because of the extent of resection and 
the frequency in which the large bowel is 
involved, the resection is most often of the 
Mikulicz type. This is performed in the 
acute obstruction stage as a colostomy 
is established at the operation. In the 
cleaner ones, an immediate anastomosis 
can be performed and in our hands a 
side-to-side anastomosis is most satis- 
factory. The use of the sulfa drugs and 
penicillin has greatly increased the number 
who can be resected, .primarily. Where the 
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disease is advanced, a stage operation 
can be performed with implanting of the 
bowel on the abdominal wall in preparation 
for later resection. In two instances this 
was done at the same time that the 
anastomosis was made, thus making the 
supplemented procedure minimal. 

While we had a negative mortality 
in this series, despite the fact that one was 
in an acute perforation stage, one cannot 
expect such figures in larger series. Mixter, 
im a canvas of twenty-seven surgeons who 
had operated 278 times on 363 patients, 
found a gross mortality of 14 per cent. 
To eliminate this mortality, Garlock, 
Colp, Cave and others have advocated 
the sidetracking operations as the only 
operation necessary and Colp and Garlock 
reported a series of forty patients so 
treated without a death. Experiences 
elsewhere, including our own, show that 
frequently the disease does not stop and 
that resection is necessary after all. The 
procedure, however, as a stage and as a 
final treatment in some is an excellent 
plan. Its use is limited to those found in 
the second stage before obstruction has 
occurred and those without fistulas or 
sinuses. The patients with smuses and 
fistulas require resection as efforts to 
repair locally or turn in these sinuses and 
fistulas usually result in failure due to poor 
healing and the disease process in the bowel 
wall. The fistula is usually at the site of 
considerable disease and its resection is 
therefore indicated. 


COMMENTS 


In recapitulation, we believe that some 
infection, most likely in the appendix, 
causes a marked lymphadenitis in the 
mesenteric glands with a subsequent or 
concurrent lymphedema which causes re- 
peated episodes such as are seen as lym- 
phatic blocks in any part of the body. 
These are characterized by fever, chills 
with local edema, inflammation due to an 
organism or organism in symbiosis still 
unknown. 

We believe that there are three stages to 
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the disease, the first stage being that in 
which the symptoms similate acute appen- 
dicitis, in which the inflammation produces 
an acute injected petechial-like hemorrhage 
on the bowel, some edema, and lym- 
phadenitis, the diagnosis being made when 
the abdomen is open, under the diagnosis 
of an acute appendicitis. In this stage, 
we believe that appendectomy is indicated 
and that a medical régime should then be 
instituted and followed. The disease, in 
most of these patients, will subside. 

The second stage is one in which the 
symptoms are not unlike an ulcerative 
colitis, with inflammation, diarrhea in 
some, cramp-like pains, local distention, 
and x-rays showing some loss of mucosal 
pattern and haustrations and, at times, 
narrowing of the lumen and hypermotility. 
If three months of conservative treatment 
does not bring improvement in this second 
stage, the surgical treatment of choice is a 
by-passing operation with exclusion of the 
involved bowel, the anastomosis being 
performed between loops of bowel entirely 
free of the disease, as shown by local 
examination and also by the absence of 
mesenteric nodes of the involved loops. 

The medical treatment at this stage is 
important and should be continued. A high 
percentage of patients in this group at 
this stage will have their disease arrested 
spontaneously. 

We believe there is a time at which so 
much inflammation and fibrosis in the 
lymphatics has occurred that regression 
is no longer possible even though inflam- 
mation at that stage or thereafter dies 
out. In these, the damage has _ been 
done, and the ultimate result will be 
fibrosis and scar formation which will result 
in obstruction or perforation with sinus 
and fistula formation or both. This stage we 
consider as a third or complication stage 
and at this time the treatment is entirely 
surgical. The treatment then requires 
resection of the loops of the bowel involved 
in the obstruction or in the fistulas and 
sinuses. It is in this stage that the x-rays 
show the obstructive signs of fluid waves, 
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distended bowel proximal to the site of the 


obstruction, and the so-called “‘string 


sign.” The “string sign” is a very late sign 
in this disease and is a sign of the compli- 
cation of obstruction and not a sign of the 
disease. One should never wait until a 
“string sign” is present before instituting 
treatment. 

The mortality in this group of patients 
will vary directly with the length of time 
the disease has progressed. In those in the 
second stage in which a by-passing opera- 
tion can be performed, the mortality 
should be negligible because the patients 
are in better condition and the operation 
to be done is less formidable. Once the 
complications of obstruction or fistula 
formation have occurred, the patient is no 
longer in such good condition. He will be 
suffering from weight loss and anemia and 
loss of strength; the bowel to be handled is 
more friable and the operation to be done 
considerably more extensive. The mortality 
then must necessarily be greater. It is not 
a question of deciding between the types 
of operations; it is more a question of get- 
ting the patient early enough to do the 
limited operations, hoping that that will 
be all that is necessary. The surgery in the 
third stage, no matter how skilled the 
operator, will always have a rather high 
mortality. We believe, then, that this 
disease in nearly all instances runs its 
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course and dies out. If it subsides before 
perforation or obstruction occurs, recovery 
and resolution can be expected. 

Large and radical surgery before the 
disease has run its course is not indicated 
because skip lesions may occur before or 
beyond the large resection; loops of bowel 
not necessarily lost may be resected and 
later another resection may be required. 
In other words, resection is not the treat- 
ment of choice when the diagnosis is made. 
It is for the complication stage after the 
disease has run its course. We make no 
plea for one type of surgery, only that the 
operation be selected for the stage in which 
the disease is found. 

Disability will always be prolonged in 
this disease. The hospital days in our ten 
patients ran from ten weeks to thirty-six 
weeks. The preoperative preparation with 
sulfa drugs and blood transfusion may be of 
aid in diminishing this time. 


SUMMARY 


1. A review of the known factors of the 
disease is made. 

2. Suggestions on etiology and patho- 
genesis are presented. 

3. Surgical treatment in the three stages 
of the disease is correlated. 

4. Ten advanced lesions and six early 
cases are described. 
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CHLOROPHYLL IN WOUND HEALING AND SUPPURATIVE 
DISEASE 


Lieut. Cort. WARNER F. Bowers 
MEDICAL CORPS, ARMY OF THE UNITED STATES 


HIS paper records the experiences and 

observations of the author and a 

group of over thirty officers of the 
surgical service in the treatment of various 
clinical cases by the use of water-soluble 
derivatives of chlorophyll. The studies 
were initiated as a result of a careful re- 
view of various published 
and certain unpublished papers covering 
extensive laboratory and clinical studies on 
the use of such water-soluble chlorophyll 
derivatives for therapeutic purposes. 

In reviewmg this literature, it was 
apparent that these natural biogenic agents 
were non-toxic when administered topi- 
cally, parenterally or by mouth, and that 
such chlorophyll preparations accelerated 
healing more effectively than most of the 
other commonly employed agents used to 
treat clean and infected wounds. 

It was impossible to carry on extensive 
controls in this study due to obvious 
limitations in time and the duties of the 
staff with such a large hospital census. 
However, it was felt due to the large num- 
ber of cases in this series—over 400—and 
the corroboration by more than thirty-five 
medical officers of the staff of the Winter 
General Hospital, that the conclusions 
presented would appear to be convincing. 
In addition, these studies have been 
carried on over a period of nme months, a 
sufficiently long enough period of time to 
indicate the basic activity of these chloro- 
phyll derivatives as healing agents* in 
many diverse types of wounds and injuries. 
The appearance of bilateral lesions in many 
instances treated with control preparations, 
has again shown evidence of the relatively 


* The water-soluble chlorophyll derivative prepara- 
tions used in this clinical study have been generously 
furnished by the Rystan Company, New York, N. Y., 
under the trade name Chloresium. 
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greater efficacy of the chlorophyll prepara- 
tions. In many instances, the use of alter- 
nate cases has similarly confirmed the 
effectiveness of chlorophyll therapy. 

It does not seem particularly pertinent 
in a clinical paper of this type to review 
the extensive literature relating to the 
chemistry, pharmacology and_ bacterial 
action of chlorophyll. However, it may be 
stated in summary, that solutions and an 
ointment incorporating the water-soluble 
derivatives of chlorophyll can now be ob- 
tained in uniform, stable form and that 
they are completely non-toxic. Further- 
more, they possess direct antibacterial 
activity, especially in relation to the 
secondary saprophytic, proteolytic organ- 
isms associated with wound infection, 
which give rise to the foul odor associated 
with this type of lesion. The prompt 
deodorizing of these malodorous conditions 
by these chlorophyll preparations was 
particularly noted by the surgical staff 
especially those in the Orthopedic Section. 

The literature has further established 
the fact that such chlorophyll derivatives 
are cell-stimulating agents, aiding in the 
regeneration of tissue and thus indirectly 
aiding in the control of infection through 
acceleration of the normal repair mech- 
anism as amplified in the following 
statement. 

Tissue Stimulating Effect. The benefi- 
cial effect of chlorophyll m_ suppura- 
tive lesions and in aiding wound healing 
apparently is due, not to inhibitory action 
on the bacteria, primarily, but rather to a 
marked stimulating effect exerted on the 
tissue cells of the host. This is demon- 
strated grossly by the very rapid formation 
of unusually firm and fine textured granu- 
lation tissue. A review of the literature 
reveals more fundamental evidence that 
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chlorophyll is a strong cell stimulant. For 
example, Gordonoff and Hosokowa,!* in 
1925, showed that an exhausted nerve 
muscle preparation will contact upon addi- 
tion of chlorophyll. Grill,* in 1923, found 
that chlorophyll had a stimulating action 
on the tissues and organs of experimental 
animals. Burgi,* m 1922, Fischer and 
Schneller,’ in 1924, Gordonoff,!? in 1929, 
Rentz,* in 1929, Zih,” in 1930, Sagastume 
and Pezzani,** in 1930, and Rothemund 
and Inman,”! in 1934, showed the close 
chemical relationship between  chloro- 
phyll and hemoglobin. These various 
authors also showed the effectiveness of 
chlorophyll in stimulating red blood cell 
and hemoglobin regeneration. Koenigs- 
feld,” in 1922, found that chlorophyll 
ingestion definitely increases the metabolic 
rate in man while Rydin,”? in 1928, found 
that carbon dioxide elimination and oxygen 
absorption were increased in both normal 
and thyroidectomized chlorophyll-fed rats. 
He concluded that chlorophyll was a 
cell stimulant, increasing fundamental cell 
metabolism. In 1930, extracts of plant 
pigment were shown to stimulate tissue 
growth by Rollet,” working with Burgi® 
who has conducted imvestigations along 
this line for over twenty years. Gordonoff 
and Ludwig,‘ in 1935, showed that these 
extracts have a stimulating effect on 
growth of tissue cultures in vitro. In 1937, 
Burgi*® proved that chlorophyll has a far 
greater tissue stimulating effect than other 
plant pigments, carotene or xanthophyll. 
Smith and Sano,” in 1944, showed that 
vitamins B and C, present in plant extracts 
were not responsible for the tissue stimula- 
tion and that chlorophyll in concentrations 
of .05/to .5 per cent, when added to com- 
parable tissue cultures of embryonic 
fibroblasts, caused an almost immediate 
growth response with elimination of the 
usual six to eighteen-hour lag period. 
They demonstrated that this growth stimu- 
lating effect can be maintained by replen- 
ishing the medium with chlorophyll every 
forty-eight hours. Smith and Livingston,*4 
in 1943, found that chlorophyll, used on 
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experimental wounds, caused an average 
of 25 per cent acceleration of healing as 
compared with other agents alleged to have 
a similar effect. Clinically, we have found 
that the very rapid stimulation of granu- 
lation tissue, induced by chlorophyll dress- 
ings, has been a disadvantage in certain 
plastic cases and particularly in burns, in 
which the profusion of granulation tissue 
interfered with the procedure of skin 
grafting. Now we use chlorophyll in such 
cases, only until the wound is clean and 
odorless, then we use such a dressing as 
vaseline or xeroform gauze with pressure 
bandages. In the orthopedic cases, it 
usually is possible to continue the use of 
chlorophyll until complete wound healing 
has been attained. 

Drying Effect. An outstanding feature 
in the use of chlorophyll has been the fact 
that in abscesses, empyema cavities, sinus 
tracts, surface lesions and osteomyelitic 
cases, the purulent drainage has stopped 
within forty-eight to seventy two hours. 
This also has been true in the eye, the nose, 
accessory nasal sinuses, lesions about 
the mouth and in purulent infections of 
the urinary bladder or kidney pelvis. This 
finding has been consistent, if the chloro- 
phyll can reach the site of origin of the pus, 
and only a slight serous discharge is seen 
after that time. We offer no good explana- 
tion as to the mechanism of this action of 
chlorophyll. 

Deodorizing Effect. Chlorophyll was 
first used at Winter General Hospital in a 
group of compound fracture cases with 
osteomyelitis and widely open wounds. 
These patients had been draining profusely 
for months and were so malodorous as to 
deprive patients and attendants of appe- 
tite. Personnel passing down adjacent 
corridors also made unfavorable comment 
on the very pervading and unpleasant odor. 
Our first observation on beginning use of 
chlorophyll was that this odor immediately 
disappeared, and next we observed a great 
improvement in appearance of the wounds 
with marked acceleration of wound heal- 
ing. Soon, other patients in neighboring 
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beds began to request treatment with the 
“green medicine” because they, too, ob- 
served the rapid progress after months of 
drainage and odor. In our hands, chloro- 
phyll has been far superior to penicillin in 
deodorizing wounds. This lack of bad 
odor in the “bone infection”? wards has 
_ been a matter of spontaneous comment by 
U.S.O. show troupers who have been 
accustomed to the bad odor of such cases 
in this country and abroad. 

Epbedrine-like Effect. When used as 
nose drops, the buffered chlorophyll nasa! 
solution has uniformly and quickly over- 
come the nasal obstruction accompanying 
acute coryza and sinusitis. There has been 
absence of the undesirable secondary swing 
seen following the use of ephedrine. The 
effect of chlorophyll is too soon to be on the 
basis of bacteriostasis or drying effect 
although subsequently nasal discharge 
ceases. The mechanism of action of chloro- 
phyll in these cases is not known but it has 
been pointed out that the cell-stimulating 
effect of chlorophyll may cause normal 
ciliary action to return and thus aid in 
drainage. 

Chlorophyll plus Pencillin. From the 
earliest recorded days of medical history, 
men have searched for the magic drug which 
would destroy bacteria but would not harm 
the tissue cells of the host. Penicillin follows 
the traditional chemotherapeutic approach 
of attack on invading bacteria, whereas 
chlorophyll typifies a new approach, namely, 
stimulation of the cells of the host so that 
they may deal] with the invading organisms. 
Smith,” in 1945, was the first to recognize 
the logic of combining these two principles 
and he first suggested the use of penicillin 
in chlorophyll. He has shown experi- 
mentally that induced infected wounds 
treated with 1 per cent chlorophyll oint- 
ment healed in 14.3 days, whereas local 
_ application of penicillin caused healing in 
fifteen days while penicillin in chlorophyll 
produced healed wounds in 10.6 days. In 
a number of cases, we have used a solution 
of 250 units of penicillin per cc. of chloro- 
phyll solution as a wet dressing. We are 


Bowers—Chlorophyll in Wound Healing American Journal of Surgery 39 


the first to report the clinical use of this 
combination of agents but as yet our ex- 
perience is too limited to permit of definite 
conclusions. However, we have been emin- 
ently pleased with the results of chloro- 
phyll alone; and with our present gross 
methods of clinical evaluation of wound 
healing, we are unable to state that the 
mixture is any better than chlorophyll 
alone. We believe very definitely that 
penicillin is not as effective as chlorophyll 
in cleaning up a wound, rendering it odor- 
less and promoting rapid healing. Penicillin 
is limited in scope because of its specificity 
for certain bacterial groups, whereas 
chlorophyll is widely applicable because 
of its more fundamental action of tissue 
stimulation. 


USE OF CHLOROPHYLL IN CLINICAL CASES 
GENERAL SURGERY SECTION 


One hundred one cases are here reported. 

Pilonidal Cyst Wounds. Nineteen cases 
comprise this group. Of these cases, two 
failed to show any particular response to 
chlorophyll, sulfanilamide powder, cod 
liver oil or dry dressings. Another patient 
was operated upon overseas and was 
evacuated here with a non-healing wound 
of nine months’ duration. This wound was 
foul and the granulations were grayish-red, 
friable and covered with exudate. Within 
forty eight hours after use of chlorophyll 
solution as a continuous wet dressing, these 
granulations were odorless, clean and of a 
healthy red color. This wound was healed 
and the patient went to duty in two 
months. In one complicated case with five 
skin orifices, in which wide excision and De 
Prizio closure was done, healing with 
chlorophyll dressings was very dramatic 
but the entire area broke down while the 
patient was on furlough. A scrape skin 
graft followed by more chlorophyll dress- 
ings gave a complete and satisfactory 
secondary healing in this very heavy pa- 
tient. In seven cases, the omtment alone 
was used; and in all the remainder, wet 
dressings were used until the wound was 
nearly healed and then the omtment or 
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jelly was employed. In the nineteen 
pilonidal sinus cases, two showed no re- 
sponse while the other seventeen healed 
better and more rapidly than by other 
methods previously employed. No definite 
figures are presented because of the well 
known tendency for figures to prove any 
point under discussion but these results 
were followed closely and critically by six 
Medical Officers. 

Fistula-in-Ano. In six cases, chloro- 
phyll solution was used as a continuous 
pack wet-dressing postoperatively, with 
very rapid and satisfactory wound healing 
in all. In one case, 4 very large post opera- 
tive defect was entirely healed in fourteen 
days. 

Tumor Clean-up. Four cases make up 
this group. In one case, a sarcoma of the 
inguinal region, having received maximum 
x-ray therapy elsewhere, was transferred 
here with a secondarily infected granula- 
ting mass in the grom. With chloro- 
phyll dressings, this area healed; and the 
patient was discharged to Veteran’s care. 
In a second case, the patient was evacuated 
from overseas with a destructive lesion of 
right eye and maxillary sinus, with slough- 
ing, foul skin lesions. These lesions, as well 
as the orbit and sinus, were rendered clean 
and odorless within forty eight hours with 
chlorophyll dressings contributing greatly 
to the comfort of the patient who subse- 
quently expired. Autopsy revealed an 
atypical Hodgkin’s disease. In a third case, 
a huge ulcerating carcinoma of the inguinal 
region was rendered free of secondary 
infection by chlorophyll packs and the 
patient was sent to an x-ray therapy center. 
The fourth case, was one in which there 
was a metastatic carcinoma of the lymph 
nodes of the neck from a lip lesion involving 
the floor of the mouth and mandible. A 
hemisection of the mandible with excision 
of the floor of the mouth, block dissection 
of the neck and much involved skin left 
a huge defect with the pharynx widely 
exposed. This defect promptly closed with 
chlorophyll dressings and the patient was 
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transferred to an x-ray therapy center. In 
these cases, the tumor was not influenced 
but removing secondary infection or stimu- 
lation of wound healing were important 
adjuncts in treatment. 

Ulcerative Colitis. In one patient with 
severe ulcerative colitis, chlorophyll solu- 
tion was used as a continuous drip irriga- 
tion of the colon through the ileostomy for 
several days. Although chlorophyll in vitro 
showed a noticeable bacteriostatic effect 
on organisms from this case, the course of 
the disease was not altered and the patient 
died of multiple spontaneous colonic per- 
forations three and one-half weeks after 
ileostomy. In spite of this failure, it seems 
advisable to try this medication in other 
cases of colitis, either as a rectal instillation 
or through an ileostomy. No other cases 
have been available here. 

Thoracic Empyema. Nine cases of empy- 
ema or its residuals make up this interest- 
ing group. Two patients with short residual 
sinus tracts and one after sequestrectomy 
for rib osteomyelitis promptly healed with 
chlorophyll dressings. One patient died of 
bronchiectasis, multiple lung abscesses, 
thoracic empyema and a subphrenic ab- 
scess. Chlorophyll was not equal to this 
clinical test although the empyema cavity 
which was being irrigated with chlorophy]II 
was quite clean. Another patient had a 
bronchopleural fistula in a chronic empy- 
ema cavity of about 200 cc. capacity. 
Chlorine solution irrigations caused severe 
coughing, but chlorophyll was not irrita- 
ting and is credited with the prompt 
closure of the cavity without operative 
procedure, other than the original rib 
resection done elsewhere. Two other pa- 
tients with chronic empyema were treated 
in this series. One died six weeks after 
completion of a stage thoracoplasty of 
brain abscess with meningitis, and autopsy 
showed a small residual cavity which was 
clean and would have healed. The other 
patient with such heavy calcification of the 
pleura that rib shears and rongeur were 
required to cut it, healed well with chloro- 
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phyll irrigations after thoracoplasty and 
was discharged from the service. The 
next two cases of acute empyema are 
particularly interesting because the very 
rapid healing can be shown clearly by 
measurements of the cavity. In each in- 
stance, all concerned were astonished to 
observe that within forty-eight hours after 
rib resection and institution of chlosophyll 
irrigation of the empyema cavity, purulent 
discharge ceased. In one of these cases, 
acute post-pneumonic empyema developed 
on June 17, 1944, and rib resection was 
done on August 1, 1944, elsewhere with 
packing of the cavity with five yards of 
gauze. On August 28, 1944, the patient 
was transferred to this hospital and the 
gauze packing was removed. The size of 
the cavity was reduced in a period of one 
month from 120 cc. to 1 cc. The other 
patient was extremely ill on admission with 
bilateral hematogenous lung abscesses fol- 
lowing tonsillectomy and unilateral second- 
ary empyema. Rib resection was done and 
the cavity measured 240 cc. Similarly, this 
cavity was reduced in a period of five weeks 
from 240 cc. to 5 cc. 

Gunshot Wound Sinus Tracts. In seven- 
teen cases, gunshot wound sinus tracts 
involving the abdomen or deep soft tissues 
elsewhere have been treated by chlorophyll 
solution injected through a catheter. One 
of these patients was admitted with a 
lumbar abscess secondary to a gunshot 
wound. Cultures of pus from this abscess 
showed the presence of Bacillus subtilis, 
Staphylococcus albus and Streptococcus 
viridans. Daily irrigations with 2 ounces of 
chlorophyll solution showed the decrease 
in size of the cavity. In six other cases, 
multiple deep sinus tracts of soft tissues of 
the abdominal wall, back or perineum were 
similarly treated. One case was first sub- 
jected to curettement of the tracts but the 
other five healed by trrigations alone 
although they had previously been drain- 
ing for over eight weeks. In one instance, 
the pus showed Escherichia coli and this 
lumbar abscess healed more slowly than 
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the others. In three other cases, intra- 
abdominal abscesses were irrigated with 
chlorophyll solution through a catheter 
and these healed within two weeks without 
further operation. The other three cases are 
worth individual mention. In one, multiple 
sinus tracts of the right lower quadrant and 
groin complicated a cecostomy for abdomi- 
nal gunshot wound. The cecostomy was 
closed and the tracts healed with chloro- 
phyll irrigations alone. In another case, 
Operation overseas for gunshot wound of 
the liver resulted in a cutaneous biliary 
fistula which drained for over eight weeks. 
Here again, chlorophyll irrigations caused 
cessation of dramage and healing of the 
tract in six days. This soldier was still 
well after a three-week furlough and was 
discharged from the service. The final 
patient in this group was admitted with an 
hour-glass deformity of the stomach from 
gunshot wound, the stomach measuring 1 
cm. in width in the strictured area. In addi- 
tion, there was a draining fistula, diagnosed 
as pancreatic in origin. Irrigation of this 
tract was followed by complete healing 
in seven days; and on return from a three- 
week furlough, x-ray examination showed 
that the hour-glass deformity of the stom- 
ach, upon which we had expected to ope- 
rate, had completely disappeared leaving 
perfectly normal gastric function. In an- 
other patient, removal of an intra-abdom- 
inal mass of cloth was followed by a high 
jejunal fistula through which food ex- 
truded. The eroded skin was comfortable 
after chlorophyll and within ten days the 
jejunal fistula and wound were solidly 
healed. In another mstance, a gunshot 
wound through the ilium was followed by 
formation of a huge pseudocyst, extending 
half way down the thigh and almost 
filling the pelvis retroperitoneally, due to 
rupture of the ureter. Nephrectomy was 
done and the huge pseudocyst was mri- 
gated with chlorophyll. It promptly closed. 
In the final case, a machine gun bullet 
through the sacrum perforated the rectum 
just below the peritoneal level. The patient 
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passed gas and feces through the sacrum 
till a diverting colostomy was established. 
Irrigation of the sinus through the sacrum 
has led to progressive healing and it is 
anticipated that complete healing will take 
place without further surgery other than to 
close the colostomy. 

Perineal Cavity. In one patient, who 
had a one-stage combined abdomino- 
perineal resection for carcinoma of the 
rectum, the perineal cavity was irrigated 
daily with chlorophyll. This large cavity 
was clean, odorless and healed in two 
weeks. 

Burns. Four patients make up this 
group. Two officer patients from the same 
airplane accident were admitted with 
extensive and severely infected second 
and third degree burns of the head and 
both hands. The most severely burned 
hand in one case and the better hand in the 
other case, were treated with continuous 
wet dressings of chlorophyll, while the 
other hands were treated with boric 
solution similarly used. In both cases, the 
patients volunteered the information that 
the chlorophyll treated hand was more 
comfortable. The chlorophyll hands pro- 
duced granulations of better quality and 
more rapidly so that the worst hand, 
treated with chlorophyll, soon looked 
better than the less severely burned hand, 
treated with boric solution. In both m- 
stances, the final result after grafting 
has been better in the chlorophyll treated 
hands. In two other cases of infected burns, 
the odor and discharge stopped within 
forty-eight hours and granulation pro- 
gressed rapidly. One of these cases involved 
the neck and hands while the other 
involved the trunk and thighs. 

Gunshot Wounds of Foot. In ten of 
these patients, chlorophyll solution has 
been used. In six of these cases, healing 
has been satisfactory although the wounds 
were particularly foul and sloughing orig- 
inally. These were clean and odorless in 
forty-eight hours. In four instances stim- 
ulation to healing has not been better 
than with other agents. In these four 
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cases, the slowly healing area is in the 
region of dense scar tissue which is firmly 
bound down to underlying structures. 
Excision of these scarred areas with 
pedicle skin grafts probably will be re- 
quired to effect satisfactory healing. 
Plastic Cases. Six cases comprise this 
group. A German POW, whose hand was 
caught In a wringer, came in with avulsion 
of the soft tissue of the fingers of one hand 
and gangrene. This hand was cleaned up 
with chlorophyll dressings and amputation 
of necessary digits was carried out. A 
soldier with a large lesion of coccidioi- 
domycosis over the tibial shaft was subjec- 
ted to electrocautery excision and 100,000 
units of penicillin were used to soak the 
dressings which were not changed for three 
days. The wound then was perfectly clean 
but there had been no apparent formation 
of granulation tissue. Chlorophyll dressings 
then were employed to obtain a suitable 
granulating bed for skin grafting. In one 
patient, outlining, raising and replacing 
of a skin flap im stages on the thigh for 
future use was followed by loss of the 
entire flap. Chlorophyll dressings soon 
produced a bed of healthy granulations on 
which a subsequent skin graft took well 
despite the diagnosis of Buerger’s disease 
and demonstrated poor healing qualities. 
In two other patients, chlorophyll solution 
was used to produce a granulating bed for 
subsequent grafting. One was an old and 
difficult burn case who took grafts poorly 
and the other was for a large defect on 
the back of the neck following removal of 
an infected keloid for the third time. This 
latter case healed so rapidly that grafting 
was not necessary. An officer who had a 
denuded area occupying the whole left 
side of the trunk was admitted with a 
badly infected wound. The patient was 
treated with saline dressings because it was 
feared that chlorophyll would cause too 
many granulations. This patient was very 
uncomfortable and complained bitterly of 
the stmging sensation in the wound. 
Intramuscular penicillin was given in 
therapeutic doses and eventually the wound 
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was covered by postage stamp grafts. Local 
penicillin solution then was applied as a 
wet dressing and the patient complained 
more than before of the discomfort. 
On changing the dressings, it was noted 
that there was considerable pus, that the 
granulations were gray and friable and 
that the grafts were not growing but 
simply were floating on the surface from 
which they could be picked off readily. 
It was thought that these grafts were all 
lost. At this point, wet dressings of 
chlorophyll were started and the dressing 
was changed three days later. To the sur- 
prise of several medical witnesses, there 
was no purulent discharge, no odor and 
the granulations looked firm and red. 
The postage stamps were firmly adherent 
and around each there was a narrow halo of 
new epithelium. Not a graft was lost. 
This case finally convinced several officers 
who had been skeptical of chlorophyll 
previously. 

Decubitus Ulcer. Only four patients 
have been treated but results here have 
been excellent. Three of these cases healed 
well and need no comment. The fourth 
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Measurements on this ulcer were as follows: 
June 2, 1944, 2.5 by 1.9 inches in diameter, 
1 inch deep, undermined .5-.75 inches; 
June 22, 1944, 2.25 by 1.7 inches in diam- 
eter, .25 inch deep, no undermining; 
July 8, 1944, 2.25 by 1 inch in diameter, 
.25 inch deep, no undermining. This 
patient twice hindered his progress on 
June 11, and July 6, traumatizing this 
sacral decubitus so that a large hematoma 
formed under the granulations and adja- 
cent skin. This same patient had a pressure 
ulcer over the left lateral malleolus which 
was treated with chlorophyll. Measure- 
ments on this showed: June 7, 1944, 
.75-1 inch in diameter; July 8, 1944, 
.25 inch in diameter. These ulcers were 
cleaned in an unusually short time and it is 
believed that their rate of healing was 
quite rapid in a paralyzed patient. 

Miscellaneous. In twenty miscellaneous 
cases, chlorophyll has been used to stim- 
ulate healing m various indolent ulcers and 
granulating wounds with excellent re- 
sults. Many other cases currently under 
treatment with chlorophyll are not here 
reported. 


GENERAL SURGERY SECTION 


Diagnosis — Cured| Benefited aoe d Method of Rx and Comment 
Pilomadal Cyst wound. .......: 19 3 14 2 Ointment or wet dressing 
Thowacte empyema... ... 9 6 3 Irrigation with solution 
Gunshot wound sinus tracts.............. 17 17 o o Irrigation with solution 
Gunshot wounds of the foot.............. 10 6 Oo 4 Wet dressing 
4 3 I Wet dressing and ointment 

101 36 58 7 


case is that of an Italian POW who was 
admitted with a transverse myelitis and 
a sacral decubitus ulcer “the size of a 
silver dollar” with a foul necrotic base. 


ORTHOPEDIC SECTION 
Compound Fractures. Some of the most 
striking results of chlorophyll therapy 
have been seen in 119 cases of compound 
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fractures with osteomyelitis. These frac- 
‘ tures have been distributed as follows: 
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inches in diameter and 1.25 inches in depth. 
In ten days, good granulation tissue had 


6 cases | Tibia 50 cases | Small bones of foot | 19 cases 

11 cases|Scapula | 1 case | Femur and tibia 3 cases 
1 case | Fibula 3 cases | Femur and forearm! 1 case 


The wards of patients with battle wounds, 
compound fractures and osteomyelitis for- 
merly were so malodorous as to arouse 
comment from individuals passmg down 
adjacent corridors. Within forty-eight 
hours after beginning chlorophyll irriga- 
tions in alternate cases, these cases were 
odorless and patients in adjacent beds 
began asking to be treated with the “‘green 
medicine.” In our hands, chlorophyll 
locally has been much more satisfactory 
than penicillin locally or intramuscularly. It 
seems pertinent to observe at this point 
that the use of penicillin at this hospital has 
been one-half to one-third the amount used 
by other General Hospitals of similar size 
and treating similar cases. One adjacent 
Regional Station Hospital uses twice the 
amount of penicillin used here. This sub- 
stantial saving in penicillin is occasioned by 
our wide use of chlorophyll. 

In one patient who had a compound 
fracture of the femur with loss of bone 
substance and a large through-and-through 
wound operation was thought to be in- 
evitable but with chlorophyll irrigations 
the wounds soon closed and new bone 
rapidly filled the defect. This soldier now 
- has been discharged from the Army. In at 
least two cases, amputation of the leg was 
thought to be inevitable by inspectors 
because of the severe infection but these 
wounds are healed and dry after chloro- 
phyll dressings. Bone regeneration has 
progressed so that the patients can be up 
in a brace allowing weight bearing. Several 
forearm cases likewise were thought to be 
amputation candidates, but again chloro- 
phyll caused prompt healing where there 
had been profuse foul drainage for over six 
months. In one osteomyelitic case, seques- 
trectomy of the tibia left a wound .75 


filled the wound to .75 inches deep and 
healing had reduced the diameter to .25 
inch, In another patient with a non-healed 
lower tibial wound following compound 
fracture a year ago, chlorophyll reduced 
the wound from 4 by 3 to 2 by 14 cm. ina 
month. The wound then was pulled to- 
gether by adhesive strips and _ healed. 
Another interesting case was that of a 
soldier who in an airplane crash sustained 
pelvic fracture, ischemic gangrene of the 
left foot and a tremendous hematoma 
which was drained elsewhere and which 
left the entire sacroiliac area bare to the 
bone. Within two weeks after chlorophyll 
had been started as an irrigation, the 
wound had decreased 50 per cent in size 
and the foul discharge which formerly had 
ranged between 4 and 6 ounces a day had 
ceased and the necrotic base had become 
clean and red. No odor remained after a 
few days of treatment. The guillotined 
stump was treated satisfactorily with 
chlorophyll while m skin traction awaiting 
transfer to an amputation center. 


} Interesting observations were made in 


the case of a soldier who had a metal plate 
inserted elsewhere for fixation of a com- 
pound fracture of the lower third of the 
tibia and fibula. The wound broke down 
and the plate subsequently was removed, 
but the wound failed to heal and a later 
secondary closure also failed. With appli- 
cation of chlorophyll solution, granulation 
tissue rapidly grew from the screw holds in 
the exposed and denuded tibia. Multiple 
small holes then were drilled through the 
cortex of this exposed bone, and with 
chlorophyll dressings, granulation tissue 
protruded from each in twenty-four hours. 
These granulations grew well and the 
soldier was sent on a short furlough. At 
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home, sulfathiazole ointment was used and 
all granulations disappeared, leaving white 
denuded bone again. On his return, chloro- 
phyll treatment caused a prompt reappear- 
ance of the granulations. When these 
granulations had coalesced and had formed 
a satisfactory bed for grafting, the patient 
was transferred to a plastic center. 

Due to the policy of transferring patients 
closer to home and to special centers, it has 
not been feasible to keep figures on healing 
time in treated and control cases. Neither 
do we wish to assert that chlorophyll 
speeds up bone formation as we have not 
sufficient evidence to prove the point. How- 
ever, it is our belief that chlorophyll treat- 
ment in these cases has saved limbs and 
shortened the healing period. On the other 
hand, even if chlorophyll did nothing in 
these cases but stop odor, decrease suppu- 
ration and decrease the need for penicillin, 
its use would be amply justified. 

A large number of patients on the ortho- 
pedic section currently are being treated 
with chlorophyll but no case reports are 
given here except on closed cases. In 
sequestrectomy cases, chlorophyll is caus- 
ing rapid fillmg of the cavity. In one 
instance, in which the entire crest of the 
ilium was removed, closure of the wound 
took place in less than two weeks. These 
cases are not included in the tabulation 
here presented. 
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EENT SECTION 


One hundred thirty-two cases are 
grouped as follows: 

Corneal Ulcer. Four patients with cor- 
neal ulcer have been treated with chloro- 
phyll and the results are tabulated on page 
46. 

Keratitis. This patient was hospitalized 
six times in six months for recurrent kerato- 
conjunctivitis. Examination showed fifteen 
to twenty punctate erosions of the right 
cornea which stained with fluorescein. 
Staphylococcus albus was isolated. The 
patient was treated with chlorophyll drops 
four times daily and oimtment at night. 
There were two recurrences at two-week 
intervals in this hospital and each time the 
cornea healed in twenty-four hours and the 
injection disappeared in forty-eight hours. 
This patient was discharged from the 
service. 

Conjunctivitis. In one patient, an acute 
purulent conjunctivitis of the right eye 
developed after swimming in a public pool 
and hemolytic staphylococcus aureus was 
isolated. With chlorophyll drops, the eye 
was well in four days but recurred a week 
later after swimming in the same pool. It 
again cleared in four days with the chloro- 
phyll régime. 

Blepbaritis. A patient with chronic 
blepharitis of five years’ duration showed 
Staphylococcus aureus on culture of pus 


ORTHOPEDIC SECTION 


Compound Fracture Cured} Benefited Method of Rx and Comment 
3 3 Wet dressing and irrigation 
I I Wet dressing and irrigation 
and forearm... I I Wet dressing and irrigation 
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Diagnosis History Size Culture Course 
1 mo. | 2by.2mm.| S. albus Cured in 8 da. 
3 wk. | 3 ulcers Hem.s.aureus | Cure in 12 hr., 48 hr., and 5 wk. 
12hr. | 1 by 3 mm. Cured 4 da. 
3 wk. | 3 by 4 mm. |S. albus Cured 5 wk. 


expressed from the meibomian glands. 
There was moderate loss of cilia with 
swollen, red, crusted Jid margins showing 
increased vascularity. He was treated with 
chlorophyll drops containing 1,000 units of 
penicillin per cc. of solution using four 
drops four times daily and chlorophyll 
ointment at night with expression of the 
glands every two weeks. In two days, the 
injection was minimal and remained so 
with one slight relapse. The meibomian 
secretion decreased to normal and the pa- 
tient was dismissed in fifteen days. He 
stated that his eyes felt better than they 
had in the past five years. 

Dacryocystitis. This patient developed 
severe pansinusitis, right orbital cellulitis 
and acute cavernous sinus thrombosis 
overseas. On admission here, there was a 
draining sinus tract in the nasal portion of 
the right orbit, the right eye was phthisical, 
there was a severe symblepharon of the 
lower lid and there was a profuse foul smell- 
ing discharge from the tract. Staphylo- 
coccus albus was found on culture. Daily 
irrigation with chlorophyll solution caused 
cessation of suppuration and disappearance 
of odor in forty-eight hours. The sinus tract 
healed in three weeks, having drained con- 
tinuously for over four months. This pa- 
tient later died of an atypical Hodgkin’s 
disease. 

Rhinitis, Acute, Catarrbal. Seventy-two 
cases make up this group and the period 
of treatment varied from six to fourteen 
days, ten being the average. The method 
of treatment was instillation of chlorophyll 
drops two to three times daily or atomizer 
spray at the same interval. A number of 
these patients have been medical officers 
and their families so that a rather close 


observation has been possible. It has been 
noted routinely that instillation of chloro- 
phyll into the nose obstructed by acute 
inflammation was followed by free breath- 
ing in a matter of minutes and drainage was 
promoted. This shrinkage of mucosa also 
improved drainage in the acute sinus com- 
plications and relieved the vacuum type 
headache. In 75 per cent of these cases, the 
nasal discharge remained watery or mucoid 
and never reached the purulent stage. The 
use of chlorophyll had no unpleasant side 
effects such as sometimes seen with ephed- 
rine. One medical officer, whose colds 
usually progress through sinusitis, laryn- 
gitis and bronchitis with cough and head- 
aches for three weeks, had the process 
stopped at the sinusitis stage in less than 
a week. Another patient, whose colds 
always include conjunctivitis in first one 
and then the other eye with severe laryn- 
gitis, had the process arrested after only 
one eye had been involved. These patients, 
who have severe colds, which run a rather 
definite course, all have been impressed 
with the fact that, using chlorophyll, the 
duration has been shortened and the com- 
plications have been absent or lessened in 
severity. 

Rhinitis, Chronic, Degenerative, Atrophic. 
Nine such patients have been treated by 
instillation of chlorophyll drops over a 
period of seven to thirty days. There were 
no demonstrable changes in the mucosa but 
the discharge changed from purulent to 
mucoid, Iessened in amount and there was 
a definite decrease in the odor of these 
cases. Headache was improved in most 
instances. Four of these patients would 
admit no benefit. 
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Rhinitis, Allergic. These two patients 
obtained relief inasmuch as chlorophyll 
drops opened up the nasal passages and 
allowed easy breathing. The patients pre- 
viously had used ephedrine but prefer 
chlorophyll. One patient is a medical officer 
and the other is the wife of a medical officer. 

Sinusitis, Chronic. Eighteen cases, in- 
volving single or multiple smuses, were 
treated with chlorophyll drops four times 
daily. Six of these patients, with antral 
involvement, did not respond to this treat- 
ment and these cases then were treated by 
the Proetz displacement filling technic, 
using 15 to 20 cc. of chlorophyll solution 
every two days. Four of these cases cleared 
up but two did not respond completely. 
One had an oromaxillary fistula, and the 
other was transferred to another hospital 
because of concomitant battle mjuries. The 
average time of treatment of the Proetz 
treated cases was fourteen days, while the 
others were treated for seventeen days. 
The cases that cleared up are classed as 
“benefited” because we do not believe that 
clearing up one bout of chronic sinusitis 
constitutes a “‘cure.”’ As controls, some of 
these patients were treated with ephedrine 
and others with saline sinus trrigations. 
Most had had previous treatment for re- 
current attacks. The majority of the pa- 
tients did better with ch!orophylI than with 
the other previously used agents. 

Mastoiditis. Three mastoidectomy 
wounds were treated with continuous 
chlorophyll wet dressings and this stopped 
suppuration and odor but caused a too 
rapid increase in granulation tissue, as had 
been noted also in other areas. One case of 
bullet wound through the mastoid area 
with osteomyelitis was benefited by chloro- 
phyll treatment in that odor was ablated 
and healing followed. 

Otitis Media, Suppurative. Seven pa- 
tients were treated with chlorophyll drops 
instilled into the ear and five of these 
cases completely dried up and the drums 
resolved. One case came to simple mas- 
toidectomy with subsequent healing and 
later recurrence after severe nasopharyn- 
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gitis. Two patients were treated with 
chlorophyll containmg 150 units of peni- 
cillm per cc. but the resultant resolution 
was no more striking nor rapid than with 
chlorophyll alone. In all the cured cases, 
the purulent discharge first became odor- 
less, then became mucoid and then com- 
plete resolution followed. 

Otitis Externa. Eighteen cases make up 
this group. One of the cases was a second- 
ary dermatitis from irritation by discharge 
from otitis media. This cleared rapidly. 
The other seventeen cases were in soldiers 
returned from the South Pacific Theatre, 
where this condition is very common and 
intractable. These patients had received 
most of the known forms of treatment 
before coming here and the duration 
averaged two months. In fifteen of these 
cases, daily or tri-weekly topical applica- 
tion of chlorophyll as a wet dressing or the 
ointment, gave healing in an average of 
twelve days. In one case, the involvement 
included the entire ear, mastoid region and 
onto the side of the face. This patient was 
cured in thirty days. One case of the 
eighteen did not respond to chlorophyll 
treatment. 


EENT SECTION 


Not 
Diagnosis No. of Cured _ Bene- 
Cases ited fited 
Corneal ulcer........... 4 3 I oO 
I o I 
Conjunctivitis.......... I I Oo o 
Rhinitis, catarrhal....... 72 66 4 2 
Rhinitis, chr. degen... . . fo) oO 5 4 
Rhinitis, allergic........ 2 o 2 o 
Ssmuestis, chr........... 18 16 2 
Otitis media, chr........ 7 5 oO 2 
Otitis externa........... 18 16 I I 
138 93 34 II 


UROLOGY SECTION 


Cystostomy Wounds. Four patients with 
wide suprapubic wounds have been seen 
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and in these cases chlorophyll instillations 
have cleaned up the bladder mucosa, have 
made the urine clear and have aided in 
healing of the surface wound. In one case, 
osteomyelitic, exposed pubic bones have 
been promptly covered by granulation 
tissue. One of these patients subsequently 
developed a very severe calculus pyelo- 
nephritis, and ureteral catheterization to 
relieve the obstruction revealed a very 
thick purulent and bloody urine with fibrin 
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Cystitis. One case of intramural cystitis 
was treated by instillation of chlorophyll 
into the bladder every other day for a 
couple of weeks. There was no improve- 
ment in the pain, tenesmus, frequency and 
urgency. 

Nonspecific Uretbritis. In three cases 
which varied in duration from six months 
to seventeen months, a non-specific ure- 
thritis which was resistant to sulfathiazole 
and penicillin was treated by daily ure- 


UROLOGY SECTION 


No. of Not 
Diagnosis Cured! Benefited Method of Rx and Comment 
2 o 2 o Irrigation 
Non-specific urethritis................... 3 o o 3 Instillation 
10 o 6 4 


clots which repeatedly plugged the cathe- 
ter. The ureteral catheter was irrigated by 
injection of 2cc. of chlorophyll solution 
hourly all night, and by morning the urine 
was clear, the catheter was draining well 
and the temperature had dropped from 
104°F. to near normal, where it remained. 
Subsequently the ureteral catheter had 
drained freely and the urine has been kept 
clear by less frequent irrigations with 
chlorophyll. 

Nephrostomy. Two such patients have 
been treated by chlorophyll irrigations. In 
one, calculus pyonephrosis with jaundice 
and uremia made emergency nephrostomy 
necessary. In this very sick patient, the 
urine was so purulent as to clog the drain- 
age tube. Tidal irrigation with chlorophyll 
solution gave a clear urine after forty-eight 
hours and the patient made a rapid re- 
covery. In the other case, pelvilithotomy 
was followed some months later by refor- 
mation of stones, a perinephric abscess and 
purulent drainage through the old incision. 
Irrigation of this cavity with chlorophyll 
solution caused the suppuration to cease, 
the cavity to obliterate and the tract to 
close. 


thral instillations with chlorophyll solu- 
tion. These cases were treated for fourteen 
days without benefit and with no ill effects. 


CONCLUSIONS 


1. Officers on the various selections of 
the Surgical Service were asked to submit 
in writing their observations on the use of 
chlorophyll in the cases here reported. 
These observations were compiled and 
consolidated ito the followmg group 
opinions: 

a. When using chlorophyll for infected 
wounds, the officers were impressed by 
the rapid disappearance of objectionable 
odors and by the remarkable cleanliness 
of the wound within two or three days. 

b. Granulation tissue seemed to be of 
finer texture, more firm and to form more 
rapidly with chlorophyll than with other 
agents previously used. 

c. Epithelization also appeared to be 
stimulated more by chlorophyll than by 
other agents such as penicillin. 

d. No skin irritation or adverse systemic 
reactions have been noted and many 
patients have spontaneously commented 


ix. that the chlorophyll wet dressing has been 
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much more comfortable than similar dress- 
ings with saline solution, boric solution or 
penicillin. 

e. If chlorophyll is used as a wet 
dressing over a period of a week or more, 
there is a tendency to overproduction of 
granulation tissue so that after the wound 
is clean and odorless it is advocated that 
chlorophyll omtment gauze be used instead 
of the wet dressing. 

f. It was noted in all suppurating cases 
that chlorophyll caused cessation of pus 
formation in two or three days; and 
thenceforth, there was only a slight 
serous discharge. This includes the osteo- 
myelitis and thoracic empyema cases which 
are noted for prolonged suppuration by 
other modes of treatment. 

g. In the nose and sinus cases, the 
officers, some of whom used chlorophyll 
themselves, noted that chlorophyll gave 
more rapid changes in the nasal mucosa 
and had a quicker effect in stopping 
purulent drainage than other agents form- 
erly used. All these patients have noted a 
freer breathing after chlorophyll instillation 
without the disagreeable after-effects of 
ephedrine. 

h. All officers and patients have noted 
the bland qualities of chlorophyll and the 
ease of tolerance by the patient even 
when instilled into the eye, the nose, deep 
intra-abdominal abscess cavities and the 
pleural cavity. 

2. A general report is presented, cover- 
ing the use of chlorophyll over a nine- 
month period in over 400 clinical cases, 
representing a wide variety of surgical 
conditions. 

3. Basic biological data are presented 
from the literature and from personal 
research to attempt to establish a firm and 
rational basis for the use of chlorophyll 
in cases. 

. It is to be emphasized that chloro- 
ms is not antibacterial and is but 
weakly bacteriostatic so that its beneficial 
effect is exerted through stimulation of the 
cells of the host. That this agent is effica- 
cious is evidenced by the fact that this 
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hospital uses one-half to one-third the 
amount of penicillin used by other army 
hospitals treating similar cases. 

5. Finally, it is believed by the author 
that the water-soluble chlorophyll prepara- 
tions herein described have a_ broad 
military application and that wide use is 
highly desirable. The author does not 
present chlorophyll as a cure-all but 
“is convinced that chlorophyll is the best 
agent now known for use in the treatment 
of suppurative diseases, indolent ulcers 
or wherever stimulation of tissue repair is 
desired and local application of this drug 
is possible.” 
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THE prognosis of gas-bacillus infection depends upon the patient’s 
resistance, the part of the body involved, the virulence of the organism, and 


the treatment. 
severity of the individual case. 


The extent of operative treatment depends upon the 


From ‘Fractures and Dislocations for Practitioners” by Edwin O. 
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SURGICAL OBJECTIVES OF ANORECTAL REPAIR 
ANATOMIC FACTORS IN PATHOLYSIS AND DRAINAGE OF ANAL INFECTIONS 


CueELsEA EATON, M.D. 
Attending Proctologist, Peralta and Berkeley Hospitals 
OAKLAND, CALIFORNIA 


HAT free surgical drainage of anal 
infections can be established without 
endangering the muscular structure 

of the anorectum is proved by recent 
anatomic studies which show: (1) that 
instead of being arranged in a series of 
rings, as has long been supposed, the 
sphincteric musculature exists in the form 
of a web which provides definite guiding 
landmarks; (2) that infection from the anal 
glands gains access to the meshes of this 
web so as to complete a mechanism of 
patholysis for the clinical entities, com- 
monly termed fistula, abscess, ulcer, etc.; 
(3) that the surgical landmarks afforded 
by this muscular web show the surgeon 
where, how deep, and where not to make 
his incisions to establish drainage. Thus, 
with the guidance of landmarks and 
knowledge of the patholytic mechanism 
afforded by the new concept of surgical 
anatomy, the surgeon is no longer handi- 
capped by the restraints inherent in the 
former concept which regarded the sphinc- 
ter as being composed of a mere series of 
muscular rings. 

Although the surgeon has long been 
aware of the extraordinary need for drain- 
age that exists in rectal surgery, he felt 
unable to establish these drainage pro- 
cedures because of the fear of creating 
structural damage. While he recognized 
that the anorectum is an infected field, 
and that the nature of anal infection is 
such that surgical drainage is imperative, 
he was discouraged by the supposed 
vulnerability of the sphincteric muscula- 
ture. Moreover, because the constricting 
action of the sphincter hinders or blocks 
drainage he realized that the need for 
adequate surgical procedure is all the more 


emphatic. And yet, in spite of these impor- 
tunate needs for free drainage, the hand of 
the surgeon has always been restrained by 
the apprehension of causing injury to the 
tissues. 

This worry developed because the ano- 
rectal musculature was regarded as having 
a ring-like arrangement. All investigators 
from the time of Galen, in the second 
century, until the time of Holl, in the 
nineteenth century, emphasized a ring-like 
arrangement of the anorectal musculature. 
Consequently, any freedom of surgical 
maneuvers to establish drainage was un- 
thinkable because it seemed that injury to 
the “‘ring structure” would be mevitable. 
Thus, arose a dilemma for the rectal 
surgeon—extraordinary need for drainage 
in a structure of great vulnerability. 

The restriction imposed by this false 
concept of the anorectal structure brought 
forth many unsurgical attempts at com- 
promise which were eventually sanctioned 
by the passage of time. Because free 
surgical drainage was necessary and be- 
cause it was contraindicated by the 
supposed ring arrangement, a number of 
technical procedures were used which 
not only failed to relieve the original 
pathological condition but often caused 
complications. 

For example, a spastic or stenosed 
sphincter that cried for rest, relaxation 
and drainage by free incision was either 
treated by strenuous methods of divulsion, 
or, by a “medical” incision which did not 
relieve. In fistula, although the vast 
majority arose from an abscessed row of 
crypts, emphasis was placed upon a single 
“‘mternal opening,” and the line of crypts 
was ignored. John Arderne said five 
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Fic. 1. Structural scheme of anorectal mus- 
culature. The inverted v-shaped sections 
show how sheaths of conjoined longitudinal 
muscle divide the external sphincter into 
its components and, thus, form a web. 4, 
B and c, outer, middle, and inner sheaths, 
respectively. 


hundred years ago: “‘Fistulous tracts must 
be opened from their source to their 
termination regardless how much muscle 

_intervenes.”’ However, the surgeon did not 
realize that the sphincter is composed of 
five divisions and that the lower-most of 
these can be divided im a certain area with- 
out endangering continence. Consequently, 
such tracts were incised in stages and some- 
times the “Seton method” was used. 
Not realizing that on infralevator abscess 
can be cured usually by excising the 
necrotic anal lining at the same time that 
the abscess is evacuated, the unrecognized 
patholytic mechanism made drainage of 
the abscess the sole objective. 

Another handicap for the surgeon who 
lacked guiding landmarks was the dis- 
regard of the need for orificial technic. 
This was shown in the surgery of prolapsed 
hemorrhoids. Instead of applying a surgical 
procedure within the canal so that the 
diseased tissue could be excised completely 
at the proper level which would prevent 
the subsequent deformity often attributed 
to the miscalled Whitehead operation, 
the surgeon was forced to resort to still 
another compromise: He excised only part 
of the diseased tissue. 
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Compromise efforts in the endeavor to 
obtain adequate surgical drainage of the 
anal infections are no longer needed. 
The discovery of the web-like arrangement 
of the anorectal musculature not only 
removes the need for compromise, but 
provides the surgeon with a workable 
concept whereby he can apply his technical . 
procedures with precision and without 
danger to anatomic structures. The “‘mech- 
anism” of the anal infections has been 
clarified as the result of the understanding 
of the arrangement of the anorectal 
musculature and the part which is played 
by the anal glands in relationship to this 
musculature. Not only is the mechanism of 
patholysis explained, but the surgeon is 
provided with structural landmarks which 
guide his technical procedures so that free 
and safe drainage may be instituted. 

What is meant by the web-like arrange- 
ment of the anorectal musculature? What 
is the anatomic mechanism that causes the 
anal infections to manifest themselves 
in the clinical entities known as ulcer, 
fistula, abscess, etc.? What are the guiding 
surgical landmarks of this new anatomic 
concept, and how can these be used to 
correct inflammatory distortions and de- 
stroy the patholytic mechanism? 

Although many factors showing the 
web-like arrangement of the sphincter 
are set forth in other spaces, we emphasize 
here the two anatomic findings that make 
the sphincter arrangement a “web”  in- 
stead of a “ring-series” as has long been 
supposed: The first is simply that the 
levator components interweave with the 
sphincter components to form a_ web. 
Instead of being a muscular diaphragm 
separate from the sphincter ani, the 
levator ani has components which enter 
into firm union with the sphincter. These 
levator components, in passing from their 
origin on the posterior surface of the 
symphysis pubis to their insertion on the 
anterior surface of the sacrum, coccyx 
and median raphe, not only envelope the 
anal canal, but they interweave with the 
divisions of the external sphincter. That 
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Fic. 2. Schematic model of section through 
anorectal wall indicates paths for extension 
of infection from branched tubular anal glands 
(x). 1, 2, 3, 4 and 5, sphincters subcutaneous, 
superficialis, profundus, puborectalis, pubo- 
coccygeus, respectively. a, B and c, outer, 
middle and inner sheaths, respectively. Infec- 
tion passing from glands along path c leads to 
ulcer; along B, to intrasphincteric fistula; along 
A, to infralevator abscess and extrasphincteric 
fistula. 


these components from the levator and 
sphincter sources intermingle and yet 
retain individuality, is proved by the 
nerve supply. Some receive the levator 
innervation from the fourth sacral; others 
receive the sphincteric innervation from 
the inferior hemorrhoidal branch of the 
internal pudendal nerve. (Fig. 1.) 

The second anatomic factor showing the 
web-like arrangement of the anorectal 
musculature is the conjoined longitudinal 
muscle. This anatomical element con- 
tributes strong reinforcement for the pelvic 
diaphragm and explains the rarity of herni- 
ation through that structure. It is “‘con- 
jomed” because it receives components 
from the external longitudinal coat, the 
levator ani, anterior and posterior longi- 
tudinal bands, and elements of contiguous 
mesothelial origin. In the form of fibro- 
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Fic. 3. Prolapsed hemorrhoids. Note line of anal 
crypts which has descended externally. The 
“dentate level” (see text), determines line of 
excision. Note degree of surgical exposure 
afforded by the Eaton anal speculum. 


muscular sheaths it passes downward along 
the anorectum, interweaving with the 
sphincter components, binding them to- 
gether and giving further support to the 
web-like arrangement. 

The anal glands complete the patholytic 
mechanism. The etiologic réle of the 
branched tubular glands lying in the base 
of the anal crypts long has been realized. 
It has been emphasized that their penetra- 
tion of the anal wall constitutes a means of 
conveying infection to the intramural 
tissue. With the recognition of the web-like 
arrangement of the-anorectal musculature 
we see that such penetration is istru- 
mental in the dissemination of infection. 
When the infection from these penetrating 
glands is received into the meshes of the 
web, the patholytic process is guided by the 
meshes to form the various clinical entities. 
Accordingly, a superficial penetration will 
be confined to the mnermost muscular 
spaces and give rise to a typical clinical 
picture. The involvement of this space will 
produce cellulitis, ulcer, stenosis, etc. A 
deeper penetration of the glands will result 
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(low power). Note anal crypt (X) with 
branched tubular gland (see Fig. 5.) in its 
base. 


in an infectious process which will be 
guided by the limiting sheath of the con- 
joined longitudinal muscle so that it fol- 
lows the path of least resistance between 
the sphincters to cause a intrasphincteric 
fistula. A still further penetration of the 
wall may involve the imfralevator space 
with the development of “ischio-rectal”’ 
abscess. (Fig. 2.) 

Aside from explaining the mechanism of 
the clinical entities, and from providing 
the surgeon with a clear concept of the 
true surgical anatomy, and aside from dis- 
pelling the illusions which arose from the 
false and misleading ‘‘ring concept,” an- 
other practical advantage’ is that this 
web arrangement shows true guiding land- 
marks which enable the surgeon to correct 
inflammatory distortions precisely and 
safely. By inspection and digital palpation 
of the anal canal, he can recognize critical 
Imes and levels that are produced by the 
muscular web structure. By understanding 
the arrangement of the anorectal muscu- 
ature, these landmarks can be interpreted 
in terms of the underlying structure. 

The recognition and use of these surgical 
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Fic. 5. Branched tubular gland in base of 

anal crypt (see Fig. 4.). Note inflammatory 

reaction (high power). 
Iandmarks are necessary to attain the 
surgical objectives of every anorectal re- 
pair, which are: (1) The complete removal 
of the pathologic tissue; (2) the destruction 
of patholytic mechanism; (3) the pro- 
vision of rest and relaxation of a spastic 
or stenosed anal canal, and (4) the assur- 
ance of adequate surgical drainage. 

These guiding landmarks show the sur- 
geon the proper level within the anal canal 
at which to excise a prolapsing hemor- 
rhoidal membrane where the line of crypts 
has descended through the anal opening. 
Doubt in regard to this level brought mis- 
understanding regarding the amputative 
type of operation, led the surgeon to believe 
that stricture and eversion were inherent 
to it and forced him to adopt the compro- 
mise method of excising only part of the 
diseased tissue. The anatomic level of such 
excision is the “dentate level” which is 
found at the mid-point between the pubo- 
rectalis and the internal muscular groove. 
This level represents the embryonic junc- 
tion between hindgut and proctodeum. 
This is the site to establish a “surgical 
dentate line,” in reference to which, one 
famous proctologist said: ‘‘ Because that is 


° | 
, Fic. 4. Longitudinal section of anal wall i 
| 
3 
> 
a 
“BEES 


LXXIII, No. 1 


where God put it, that is where the surgeon 
must keep it.” 

Rest and relaxation of a spastic or ste- 
nosed anal canal-——a condition which is 
present in some degree in all the anal in- 
fections—can be relieved by deep incision 
in the posterior mid-line. Guidance for such 
an incision is shown by the surgical Jand- 
marks. At the margin of the anal canal, the 
external intermuscular groove is felt, and 
overlying it is the subcutaneous division of 
the external sphincter. Separating this 
muscle from the termination of the internal 
sphincter is the internal mtermuscular 
groove, the so-called “white line of Hilton,” 
caused by the insertion of the innermost 
sheath of the conjoined longitudinal mus- 
cle. Finally, the puborectalis muscle is felt 
as a rounded muscular ledge separating the 
anal canal from the ampulla of the rectum. 
This structure is not only the last guardian 
of continence, but serves as a sling or splint 
when incisions for drainage, for relaxation 
and for removal of fistulous tracts are made 
in the more caudad musculature. 

The fact that the puborectalis muscle 
and the profundus division of the external 
sphincter are “extrinsic muscles” —a term 
which signifies that they are not enveloped 
by sheaths of the conjoined longitudinal 
muscle—has important significance in the 
surgery of fistula. These muscular divisions 
are the real guardians of continence because 
fistulous tracts are guided through the more 
caudad, “intrinsic,” sphincteric divisions 
by the sheaths of the conjoined longitudinal 
muscle. This important anatomic fact con- 
stitutes an explanation for many procto- 
logic pronouncements which always have 
seemed arbitrarily dogmatic. It explains 
why John Arderne was correct in his as- 
sumption regarding fistula (v.s.). It ex- 
plains why modern proctologists who have 
had the greatest experience state that they 
excise the fistulous tracts and care not what 
structures are involved. They contend that 
incontinence is due to incomplete excision 
of diseased tissue, packing of fistulous 
wounds, madequate drainage and inade- 
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quate after-care and not to the incision 


itself. 
COMMENTS 


Because preservation of ‘surgical Jand- 
marks is necessary for surgical guidance, 
all advantages must be taken to secure a 
degree of exposure which is adequate, and 
yet, does not traumatize. To gain this ex- 
posure, certain accessory aids are impor- 
tant, e.g., caudal transsacral anesthesia, the 
prone, semi-inverted position of the patient 
on the table and special instruments to 
facilitate a technic of orificial surgery. 


SUMMARY 


A few practical surgical inferences arising 
from the modern concept of the surgical 
anatomy of the anorectum are suggested. 
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COMBINED PENICILLIN AND SULFONAMIDE TREATMENT 
OF PERITONITIS 


Merte J. Brown, M.D. 


Diplomat American Board of Surgery 


DAVENPORT, IOWA 


HE tragedy of appendicitis, although 

still a challenge to present day sur- 

geons, should become less of a menace 
by complete utilization of all adjuvants 
which we have at hand. Before the develop- 
ment of chemotherapy to its present 
standards, the mortality rates for acute 
appendicitis with advanced pathological 
complications such as abscess, perforation 
and peritonitis, local and general, varied 
from 9.52 per cent to 23.5 per cent or more 
in the best surgical hands. Even among 
those patients who survived such compli- 
cations, the surgeon was plagued by the 
development of intestinal obstruction, in- 
traperitoneal abscesses, fecal fistulas and 
wound infections. Intestinal obstructions 
may now be controlled and even corrected 
by the Miller-Abbott tube instead of en- 
terostomy. Abscesses must still be drained 
and fecal fistulas may be reduced in inci- 
dence by avoiding bowel injury and control 
of the infectious process by chemotherapy. 
Proper operative and postoperative care 
may reduce the incidence of these death 
dealing complications. 

It is well known that peritonitis second- 
ary to gangrene and perforation of acute 
appendicitis is a mixed infection. Escher- 
ichia coli is expected and most always 
present because of its habitat in the bowel. 
The colon bacillus may or may not be the 
predominant organism in cultures taken 
from the peritoneal cavity. Accompanying 
organisms in the mixed peritoneal infections 
are commonly staphylococci, streptococci, 
pneumococci and anaerobic organisms. 


SULFONAMIDE THERAPY 


There is adequate support in the surgical 
literature for use of sulfonamides intra- 


peritoneally and parenterally in the treat- 
ment of peritoneal infections. Sulfanilamide 
in doses of 5 to 15 Gm. is the drug of choice 
for intraperitoneal use since it is bacterio- 
static for the colon bacillus as well as for 
existing pathogenic cocci and other less 
important organisms in peritonitis. The 
toxic effect of sulfanilamide administered 
intraperitoneally is less than when given 
by the oral route but cyanosis can be regu- 
larly expected. Rapid absorption from the 
peritoneal cavity takes place to give the 
maximum blood level in twelve to thirty- 
six hours after operation. The blood “‘sulfa”’ 
level may then be maintained by the intra- 
venous administration of sodium sulfadi- 
azine in sufficient dosage. In spite of this 
form of chemotherapy, a considerable num- 
ber of patients with appendiceal complica- 
tions do not survive. 


PENICILLIN AND PENICILLINASE 


The author has clinically used a combi- 
nation of sulfonamides and penicillin mtra- 
peritoneally and parenterally and believes 
that the survival rate in mixed peritoneal 
infections is greater than when either drug 
is used separately. Although much research 
work has been done on the potency of 


penicillin in comparison to sulfonamides as 


a bacteriostatic agent, certain bacteria 
have been shown to produce an inhibiting 
substance known as penicillinase. Frazier, 
quoting from Fleming’s work, wrote that 
penicillin is effective against gram-positive 
organisms, aerobic and anaerobic, but has 
only feeble action against gram-negative 
organisms. However, many authors have 
recorded the finding that such gram-posi- 
tive organisms as Staphylococcus aureus, 
hemolytic streptococcus and pneumococcus 
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may become penicillin-fast under certain 
conditions in culturing. Bondi and Dietz 
have expressed the opinion that more 
clinical evidence is necessary to determine 
the importance of penicillinase in relation 
to penicillin therapy. They recommended 
that mixed infections should be tested for 
the presence of organisms producing peni- 
cillinase. These same authors in another 
communication concluded that the in- 
ability of an organism to produce peni- 
cillimase is not necessarily the determining 
factor in its sensitivity to penicillin. 
Abraham, Chain and others found that the 
strongest non-inhibitory concentration of 
penicillm in the culturing of Bacillis coli 
was 1-400. They were not able to prove 
that this organism is capable of destruction 
of penicillin. Altemeier showed experi- 
mentally that concentrations of penicillin 
of 1,000 to 5,000 units per cc. completely 
inhibited the growth of Bacillis coli. He 
found that organisms as Bacillis coli, pyo- 
cyaneus, aerobacter aerogenes and proteus 
are frequently found in wounds and burns 
but are completely resistant to the action 
of 20 units of penicillin per cc., a concentra- 
tion greater than any produced in blood 
and tissues by parenteral administration. 
This author suggests these principles for 
local therapy: (1) Removal of as many 
bacteria and as much devitalized tissue as 
possible before therapy; (2) local applica- 
tion of greater concentration to inhibit as 
much bacterial growth as possible, and (3) 
frequent application to compensate for all 
penicillin destroyed or inhibited. 

Fauley, Duggan and others experimen- 
tally produced fulminating peritonitis in 
dogs, then treated them with penicillin. 
The mortality in twenty-seven untreated 
dogs was 92.6 per cent compared to no 
mortality in forty-eight dogs in which 
treatment with penicillin was started 
within one hour after operation. When this 
treatment was delayed twelve hours, the 
mortality rate was 21 per cent. From these 
experiments, the estimated dosage in man 
Is 150 units per pound or 22,500 units for 
150 pound man. 
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It may be anticipated from the work of 
Buggs, Hershfield and Pilling on the action 
of streptomycin on penicillin resistant 
organisms, that the local use of this agent 
will produce even better results than peni- 
cillm im peritonitis. In vitro the gram- 
negative organisms were susceptible to 
concentrations of 5 to 8 S. units, the equiva- 
lent of adequate concentrations in therapy. 


COMBINED SULFONAMIDE AND PENICILLIN 
THERAPY 


Soon after penicillim became available in 
adequate amounts for clinical use, the 
author began the combined use of sulfona- 
mides and penicillin intraperitoneally and 
parenterally i patients with perforated 
gangrenous appendicitis with peritoneal 
soiling and peritonitis. The first patient 
treated by this method recovered so 
promptly without complication of any kind 
that his recovery seemed almost phenome- 
nal compared to any previous methods of 
therapy used on similar types of cases. At 
first, in addition to 5 to 15 Gm. of sulfona- 
mide intraperitoneally, a saline solution of 
50,000 units of penicillin was injected by 
syringe and long needle into the pelvis. 
Later, with the advent of knowledge of 
penicilliase, amounts of 100,000 to 200,000 
units were placed intraperitoneally in the 
dry state. This amount of penicillin plus 
that administered parenterally with a 
sulfonamide certainly could be depended 
upon for good bacteriostasis of all organ- 
isms present in the infection. This technic 
of therapy fulfills at least part of the princi- 
ples of Altemeier heretofore enumerated. 
It is suggested that a certain amount of 
drug synergism may exist with the com- 
bined use of sulfonamides and penicillin 
in vivo. 

The author has operated upon and 
treated by combined chemotherapy seven 
patients with acute gangrenous perforated 
appendicitis with diffuse peritonitis. The 
mortality rate was zero and the hospital 
morbidity rate averaged twelve to eighteen 
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days. The following case is presented in 
detail to illustrate the method of treatment: 


CASE REPORT 


A white male, twenty-two years of age, came 
to the hospital complaining of lower abdominal 
pain for twenty-four hours previous to admis- 
sion. The pain became generalized on the day 
of admission and was accompanied by vomiting. 
He had vomited fifteen times. On arriving on 
the ward he developed a chill which lasted 
fifteen to twenty minutes. His bowels moved 
normally before the onset of the illness and had 
moved once the day before admission. The 
patient admitted that he had received an im- 
munization “hypo” and a vaccination the day 
before coming to the hospital. He had taken no 
cathartics. 

Physical examination on admission showed 
a well nourished, white male with a temperature 
of 102.6°F. Pulse rate was about go per minute. 
The nasal mucosa was reddened. The tongue 
was slightly dry and coated while the pharynx 
was mildly injected. The abdomen showed 
tenderness equally in the right lower quadrant 
and left lower quadrant but was soft through- 
out. There appeared to be some variable 
voluntary rigidity. Peristaltic sounds were 
somewhat diminished. The right arm showed a 
moderate area of erythema and induration at 
the site of the immunization “‘hypo” and a 
vaccination scratch mark on the left arm. 
There were no demonstrable rectal findings by 
digital examination. 

The original impression was an immuniza- 
tion reaction. Observation for twenty-four 
hours after admission showed a progressive 
process in the abdomen. Temperature remained 
about the same as on admission while disten- 
tion of the abdomen began. Generalized rigidity, 
involuntary type, developed together with gen- 
eralized tenderness. Severe rebound tenderness 
was now present. The vaccination reaction had 
subsided. At this time the presence of appendi- 
citis seemed more evident and an operation was 
performed. 

The abdomen was opened through a McBur- 
ney incision. The appendix which was adherent 
to surrounding loops of small bowel was de- 
livered through the incision and removed. The 
appendix measured g cm. in length by 114 cm. 
in diameter at its thickest portion. It was in- 
durated, friable and covered with exudate. An 
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8 mm. perforation was present 1 cm. from the 
base. The meso-appendix was friable and indu- 
rated. The peritoneal cavity cor ained a profuse 
amount of greenish purulent fluid with little or 
no odor but unfortunately smears and cultures 
were omitted. Fifteen Gm. of sulfanilamide 
crystals and 50,000 units of penicillin were 
placed in the peritoneal cavity and the wound 
was closed without drainage. 

Postoperatively the patient was placed in a 
semi-Fowler’s position with a Levine tube in 
place for continuous gastroduodenal suction. 
Close daily observations were made of the 
urine and blood, and a fluid balance was main- 
tained by an intravenous intake of 3,500 to 
4,500 cc. of fluids. Penicillin was continued 
intramuscularly in doses of 25,000 units every 
three hours while the sulfonamide blood level 
was maintained between 3 and 8 mg. per 100 cc. 
by intravenous sodium sulfadiazine. 

On the second postoperative day a few peri- 
staltic sounds were noted but abdominal disten- 
tion in moderate degree still persisted. The 
patient stated that he passed flatus on the 
third postoperative day. This appeared to be 
true since the abdominal distention was reduced 
and peristaltic sounds were definitely increased. 
The temperature had decreased from a pre- 
operative temperature of 102.6°F. to 101.4°F. 
rectally with a general improvement of condi- 
tion by the third postoperative day. The fourth 
day after surgery, the patient complained of 
pain in the left mid-axillary line of the lower 
chest. Auscultation revealed a friction rub. 
Roentgenologic study of chest at this time 
showed the diaphragm to be elevated on either 
side with some haziness of both lung bases. 
These chest complications did not progress to 
a pneumonic process but were nearly cleared 
by the tenth postoperative day. The sutures 
were removed from the wound on the ninth 
postoperative day with primary healing and by 
this time recovery seemed positively assured. 
Sodium sulfadiazine was discontinued on the 
tenth postoperative day and penicillin on the 
twelfth day. The patient was allowed out of 
bed on the seventeenth postoperative day. 
Convalescence from this time on was rapid 
until the patient was discharged. 

Throughout the postoperative course, re- 
peated rectal examinations were done but there 
was never evidence of a pelvic abscess or 
mechanical obstruction of the bowel. During 
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this time, the blood proteins were replenished 
by the administration of whole blood and 
plasma. 

Table I shows a summary of laboratory 
studies performed during the crucial period of 
convalescence. 
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expected to reduce the production of 
penicillinase by the colon bacillus. Then 
if sufficient penicillin is used locally in 
high concentrations as suggested by Alte- 
meier, any excess beyond that required in 


TABLE I 
SUMMARY OF LABORATORY STUDIES 
Blood Total 
D RBC WBC | PerCent} Urin- Sulfa Bi. ie Serum Serum R k 
Count Count Polys. | analysis | (Free) Pp Alb. Glob. 
rotein 
5/5/44 5,180 | 21,550 go Neg Adm. 
| 12,400 86 Neg Op. 
5/7/44 4,640 8,400 74 Neg 5-3 ist P. O. day 
5/8/44 5,140 8,500 63 Sugar 6.9 300 cc whole 
; 3 plus blood 
5/9/44 4,920 6,050 60 Neg 3.9 3rd P. O. day 
5/10/44 | 4,790 9,350 73 Neg - 300 cc whole 
blood 
5/11/44 5,190 11,950 80 Sugar 4.1 5th P. O. day 
2 plus 
5/12/44 5,090 13,900 72 Sugar 2.4 6th P. O. day 
2 plus 
5/13/44 4,630 14,250 82 Sugar 3.6 500 cc plasma 
1 plus 
5/14/44 5,090 8,700 62 Neg 1.5 re hex oe 500 cc plasma 
5/15/44 4,850 9,400 71 Neg 1.9 5.4 2.84 2.4 gth P. O. day 
5/16/44 5,170 10,950 65 Neg 1oth P. O. day 


The postoperative therapy in summary con- 
sisted of adequate fluid intake, continuous 
gastroduodenal drainage, narcotics, blood and 
plasma for replenishment of serum proteins, 
and postoperative exercises graduated as 
tolerated. Added to these commonly accepted 
procedures a total of 45 Gm. of sodium sulfa- 
diazine was given intravenously and reinforced 
by the total administration of 2,300,000 units 
of penicillin intramuscularly. 

Graphic records Nos. 1 and 2 shows the 
general improvement of the patient as therapy 
continued. These records are self-explanatory. 


COMMENT 


When one digests the literature on the 
subject of penicillinase, the use of peni- 
cillm m treating Bacillus coli infection 
seems hopeless. However, since sulfon- 
amides produce bacteriostasis in perito- 
neal mixed infection, their use can be 


the neutralization of penicillinase may be 
bacteriostatic to the organisms of the 
mixed infection of peritonitis of appendi- 
ceal origin. 


CONCLUSIONS 


1. The definite increased rate of re- 
covery and decreased secondary compli- 
cations of appendiceal peritonitis, justifies 
the combined use of sulfonamides and 
penicillin therapy. 

2. Penicillinase is not as completely 
inhibitive of penicillin as the first experi- 
mental work would indicate. 

3. A detailed case report illustrates 
the method of treatment. 
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IN early cases of peritonitis, if the focus of infection be removed the 
abdomen often can be safely closed without drainage. The capability of the 
peritoneum to overcome a certain amount of infection is truly remarkable. 

From “‘A Short Practice of Surgery” by Hamilton Bailey and R. J. 
McNeill Love (H. K. Lewis & Co. Ltd.). 
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performed by general surgeons, 

their complications are seen by the 
laryngologist. Most of these complications 
are due to damage to the nerves which 
occurs during the operation, and cause 
anxious moments for the operator who does 
not have a clear conception of what changes 
take place in the larynx. My aim is to 
clarify this picture and show the changes 
that will be encountered if one or more 
laryngeal nerve is affected. The symptoms 
following these injuries are manifold, but 
they can be divided into two main groups: 
first, changes in the voice; second, changes 
in the breathing. There are other symptoms 
such as spasmodic cough, difficulty in de- 
glutition, and inability to clear the larynx 
of mucus. To be able to explain what takes 
place, it is necessary to discuss the normal 
mnervation of the larynx and its physi- 
ology. (Figs. 1 and 2.) 

Some controversy still exists over the 
relationship of the laryngeal nerve to the 
thyroid gland, and also over the innerva- 
tion of the larynx itself. It is known that 
the larynx is supplied by two nerve trunks 
which originate in the vagus: (1) the laryn- 
geal inferior, or recurrent nerve which sup- 
plies all the laryngeal muscles with motor 
fibers except the cricothyroid muscle; (2) 
the laryngeal superior nerve which carries 
sensory fibers in the strong external portion 
to the larynx, and motor fibers in the 
weaker internal portion to the cricothyroid. 

The schematic picture (Fig. 3), the work 
of Professor Onodi, who did the pioneer 


thyroid operations are 


work on the nerve supply of the larynx, is 
still accepted by most laryngologists. 

It is evident from Onodi’s picture that 
besides the two main nerve trunks, the 
lowest branch of the laryngeal superior 
nerve is connected with the medial branch 
of the inferior nerve under the mucosa 
which covers the crico-arytenoid posterior 
muscle, forming the so-called ansa Galeni. 
Both nerves have connections with the 
sympathetic nerves. Besides these clear cut 
cases there are many irregularities of in- 
nervation or overlapping innervation. The 
recurrent nerve may send some motor 
fibers to the abductors, adductors and 
tensors. The complexity of this innervation 
is evident from the different, and by no 
means clearly explainable, laryngeal con- 
ditions which are found when these cases 
are followed up, and which cannot be in- 
terpreted as injury to only one specific 
nerve. 

The most important structure which is 
frequently affected by the nerve injuries is 
the crico-arytenoideus posterior, also called 
the posticus or abductor muscle, innervated 
by the laryngeal inferior or recurrent nerve. 
Second in importance is the interarytenoid 
muscle. While the innervation of the ab- 


ductor is clear cut, there is considerable . 


difference of opinion regarding the nerve 
supply of the interarytenoid muscle. Heyd,! 
quoting Frazier,” states that the inter- 
arytenoid muscle is supplied by the in- 
ternal branch of the superior laryngeal 
nerve, while Ziegelman® claims that a com- 
bination of recurrent and superior nerves is 


* From the Nose and Throat Department and the Follow-up Thyroid Clinic of the New York Post-Graduate 
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responsible for the innervation of the 
muscle. Lemere,‘ who did probably the 
best work in recent years in Investigating 
all of these fields, is of the opmion that the 
superior nerve runs only through the 
muscle and supplies the mucosa only with 
sensory fibers. In this respect he is in full 
agreement with Onodi. Grossman® goes so 
far as to claim that the nerve which goes 
through the muscle does not have any 
motor fibers at all. Jackson® and the ma- 
jority of laryngologists are of the opmion 
that the interarytenoid muscle is supplied 
by the anastomosis of both recurrent 
nerves. 

The third muscle which is affected is the 
cricothyroid, which is supplied by the 
superior laryngeal nerve; and its role in 
postoperative complications is much more 
important than is acknowledged by most 
surgeons, who, while trying to avoid the 
laryngeal inferior, may injure the superior 
when removing the thyroid gland. This 
muscle, which tenses and relaxes the vocal 
cords, determines the ultimate position 
which these cords will assume when fixed, 
and, as a powerful adductor, is responsible 
for maintaining a median or paramedian 
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Fic. 2. Normal larynx in phonation. 


position in case of complete recurrent 
paralysis. 

The location of the laryngeal inferior 
nerve is by no means the same in every 
case. Lahey’ claims the most probable site 
is between the horn of the thyroid cartilage 
and the point where the nerve passes under 
or over the inferior thyroid artery, where, 
during attempts to control the bleeding, 
the nerve may become caught. He advo- 
cates the exposure of the nerve routinely 
while performing the thyroidectomy, and 
claims having performed 10,000 thyroid- 
ectomies without injuring the recurrent 
nerve. Ziegelman® also found that the re- 
lationship between the inferior thyroid 
artery and the recurrent nerve is quite 
variable. This observation increases confi- 
dence in Lahey’s method of operation. On 
the other hand there is another school of 
thought which tries to avoid the recurrent 
nerve as much as possible. 

As for the laryngeal superior nerve, the 
external branch is in close relationship with 
the superior thyroid artery. The injury os 
this nerve causes spasmodic cough, 1 
ability to evacuate mucus, and Ph ae 
of deglutition. It is easily injured during 
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Fic. 3. Topographic anatomy of the motory and sensory fibers of the normal Jarynx 
(after Onodi). 


the ligation of the vessels unless caution 
is used. Frazier,’ discussing Ziegelman’s 
paper, warns that a careful ligation of the 
upper pole of the enlarged thyroid is im- 
portant here, where not only the external 
but the mternal branch of the laryngeal 
superior nerve may be injured. He advo- 
cates dissection of the upper pole, isolating 
the arteries and the veins one by one 
and ligating them separately. With this 
method he claims much less postoperative 
discomfort. 

All these methods will be satisfactory in 
many instances, but it is possible that 
scarcely a surgeon with any experience can 
claim a complete absence of laryngeal 
complications. 

There are about 10 per cent of the thy- 


roid cases in which paralysis of one vocal 
cord exists preoperatively without the pa- 
tient or the surgeon being aware of it. 
Therefore, it is of utmost importance that 
every patient, before a thyroid operation is 
performed, should have a routine laryngeal 
examination by an expert laryngologist, 
who will be able to warn the surgeon in 
advance to be doubly careful of damaging 
the other nerve. In such cases a malignant 
growth, which involves the nerve quite 
early, should be suspected. 

Not all of the cases which show a clinical 
picture of paralysis of the vocal cords are 
due to complete severence of the nerve. The 
recurrent nerve is extremely sensitive to 
pressure and to traction which may cause 
temporary impairment of the nerve. While 


; 

iter 

14 

BAN 

O% 

\f 


Laszlo—Thyr oid Sur gery American Journal of Surgery 65 


Vor. LX XIII, No. 1 


Fic. 5A. 


Fic. 5B. 


Fic. 4. Paralysis of the abductor on one side. The paralyzed vocal cord (R) is in the mid-line. Breathing is perfect, 
the voice most of the time good, except for some hollowness which can be noticed only by experts. The patient 
may experience some fatigue after too much talking. 

Fic. 5. Total recurrent paralysis on one side. The paralyzed cord is in abduction (cadaver) position. The voice 
is impaired, hoarse, but if the normal vocal cord goes over the mid-line the voice may improve. The breathing 


Fic. 4. 


is good. There may be some difficulty in expectorating mucose. 


Lahey and many other goiter surgeons 
claim that plain traction does not damage 
the nerve, Heyd observed inspiratory 
stridor as a result of traction of eitherthe 
superior or the inferior poles of the thyroid. 
He is convinced that traction is a dangerous 
procedure, especially if the mobilization is 
carried out from below upwards, particu- 
larly in substernal goiters. The extreme 
sensitivity to pressure due to clamps, hem- 
atoma, adhesions or malignant growths 
gives rise to a theory that the motoric fibers 
which supply the abductors are in the ex- 
ternal layer of the nerve, thus more liable 
to damage. Lemere denies this supposition. 
How much pressure the nerve will stand as 
a primary insult without suffermmg perma- 
nent impairment is still not known to us, 
for the pressure causes damage after which 
a progressive degeneration of the neurons 
produces permanent paralysis. 

King? observed a case in which, twelve 
years after a thyroid operation, an autopsy 
was performed and paralysis of both vocal 
cords was found without the severence of 
either of the nerves. One nerve had a 
neuroma, while in the other there were only 
degenerative changes at the site of the 
pressure. Experience has shown that treat- 
ment of some of these cases and early 
electric stimulation may restore the func- 


tion of a damaged but not severed nerve, 
while later not only degenerative changes 
in the nerve but also atrophic degeneration 
in the muscles and stiffening of the joints 
have to be dealt with. 

Figures 4, 5 and 6 show conditions in the 
order of the frequency with which they 
occur in connection with the impairment of 
the nerve supply. (Figs. 4, 5, 6 and 7.) 

Besides these common conditions there 
have come under my observation during 
the last two years odd and not easily ex- 
plainable cases, including over 150 cases of 
unilateral paralysis and over thirty cases 
of bilateral paralysis of the vocal cords. In 
following up these cases, I noticed that 
while some conditions remained the same, 
changes occurred in several instances; and 
while, in most instances of complete paraly- 
sis, the vocal cord definitely took a mid-line 
position, as New” claims, I noticed more 
than once a change from middle to inter- 
mediary (cadaver) position or vice versa, 
but I never observed any further changes 
after a cord moved from primary to second- 
ary position. 

The clinical symptoms manifested in- 
clude changes of the voice varying from 
slight to complete hoarseness, as well as 
occasional spasmodic coughing spells, re- 
tention of mucus due to the mability to 


66 


American Journal of Surgery 


Fic. 6. Paralysis of both abductors. 
Both cords are fixed in mid-line. 
Breathing difficulties range from 
stridor and inspiratory dyspnea to 
complete suffocation. The patient 
sleeps noisily; the voice may be per- 
fect but the patient gets tired due to 
anoxemia from the least physical 
exertion. If the opening between the 
two cords is less than 2 mm., trache- 
otomy is advised. This is the most 
dangerous condition of all; but be- 
cause the voice is good little atten- 
tion is paid to it, while more notice 
is paid to the poor voice that indi- 

cates no danger. 


clear the throat, difficulties with the 
breathing ranging from inspiratory stridor 
and loud snoring to severe dyspnea even in 
times of rest. The loss of voice, while it is 
annoying, Is not a serious complication. 
Most of the patients with unilateral paraly- 
sis of the vocal cord ultimately improve 
because of the compensatory power of the 
_ other cord. In some patients the voice re- 
mains hoarse because the paralyzed cord 
assumes an extreme abduct position. If 
both cords are paralyzed and if the pa- 
tient’s voice is hoarse, the condition is not 
serious; but if the voice is improving and 
at the same time the difficulties with 
breathing increase, the surgeon should be 
on the alert. 

While most authors observe about twice 
as many cases of paralysis on the left side 
as on the right, no such large differences 
were noticeable in my series of cases. There 
were about six times as many women as 
men with vocal cord involvements accord- 
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Fic. 7. Complete paralysis of both re- 
current nerves. Both cords are in ab- 
- duction (cadaver) position. The 
breathing is good, but the voice is 
poor, ranging from hoarseness to 
complete aphonia. Expectoration is 


also difficult. 


ing to Means." This is probably due to the 
fact that thyroid disease is more prevalent 
among women. 

As far as operative therapy is concerned, 
I resort to tracheotomy as a palliative 
treatment in instances in which both cords 
are paralyzed in the mid-line and if the 
patient shows difficulty in breathing. Of the 
operative procedures I shall mention those 
developed in recent years: 

. Jackson,?? in his book, advocates evis- 
ceration of the larynx and ventriculocord- 
ectomy, which has never become popular 
because the excessive tissue formation and 
scars have a poor effect on the voice. 

2. An apparently ideal procedure is the 
restoration of the nerve by surgery, which 
has been tried by Frazier,!* Ballance," and 
Lahey,’ but the results are not good enough 
to be adopted by surgeons as a whole. 

3. Displacement of the cord through 
laryngofissure and similar methods defeats 
the purpose of operation for restoration. 

4. An ingenius operation was devised by 
B. T. King® in 1939. He transfixed the 
omohyoid muscle to the arytenoid cartilage 
and thus expected to establish the neces- 
sary movements of the paralyzed cords. 
While this procedure is feasible and has 
been successful in some of his cases, in his 
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second report of more than thirty cases in 
1941, he said that he no longer transfixes 
the muscle, but partially separates the 
arytenoid cartilage, and transfixes it to the 
thyroid cartilage, thus achieving a better 
result and making the operation less 
complicated. 

Morrison, reviewing and discussing the 
King method and citing his twenty-three 
cases, offers three steps which in his opinion 
are most important for the success of the 
operation: (1) disarticulation of the aryte- 
noid cartilage, (2) freemg the arytenoid 
from the tension of the inter-arytenoid 
muscle and (3)fixation of the arytenoid and 
removal of the attached tissue in abduction 
for a period of time to assure one that 
the scar tissue will maintain it in that 
position. 

5. Independent of King, Kelly” has de- 
vised an operation in which, by resecting a 
small window in the thyroid cartilage, he 
removes the whole arytenoid cartilage, and 
with chromic catgut sews the vocal cord to 
the external fascia. If the displacement will 
not be satisfactory on one side, he does the 
same operation on the other side. He re- 
ports many successful cases with this 
operation. 

6. Orton!® has simplified Kelly’s proce- 
dure by removing a large part of the lateral 
portion of the thyroid cartilage in order to 
approach the removal of the arytenoid 
cartilage, which thus becomes quite ac- 
cessible; in other respects he largely follows 
Kelly’s method. 

7. Woodman" approaches the crico- 
arytenoid joint from the posterior edge of 
the thyroid cartilage, claiming easier ac- 
cessibility, removes most of the arytenoid 
cartilage except the processus vocalis, 
which he fastens to the inferior cornu of 
the thyroid cartilage with chromic catgut, 
which in turn is anchored to the sterno- 
cleidomastoid muscle. 

At present my experience, based on few 
operative cases, is too limited to discuss the 
merit of any of these operations. 

In the routine postoperative laryngeal 
examination I treat the patient as follows: 
In case only one cord is paralyzed, I ex- 
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amine the patient regularly at intervals of 
from two to four weeks. There are many 
spontaneous recoveries. However, if the 
patient’s voice is hoarse, I make the Laszlo- 
Fiertz® test, which gives an idea of the 
degree of recovery expected. If the test 
shows that the nerve was not totally 
severed, I leave the patient alone; but if 
there are marked changes in the voice, | 
prescribe electric treatment. In cases in 
which both cords are paralyzed, I test the 
patient before he leaves the hospital. I re- 
sort to low tracheotomy where the opening 
i the glottis is 1 to 2 mm., only if there is 
present danger of suffocation. If there is no 
danger of this, I call the patient’s attention 
to this possibility and advise him to re- 
strict his physical exertion as much as 
possible, to avoid any upper respiratory 
infections and to enter the hospital imme- 
diately in case he notices that his breathing 
difficulties increase. I ask the patient to 
return to the clic at regular short inter- 
vals and, in case the tests show that there 
is no complete severence of the nerve, | 
give conservative treatments of electric 
stimulation. A galvanic and faradic cur- 
rent helps many patients whose condition 
might be considered beyond improvement. 
Most of these patients receive, besides 
electric stimulation, supporting therapy if 
signs of myxedema or hypothyroidism are 
present. Calcium is given, in addition to 
large doses of thiamin chloride, imtra- 
muscularly and by mouth. Psychosis, 
which is probably due to parathyroid de- 
ficiency, is encountered in cases of double 
paralysis; these cases present quite a prob- 
lem. Blood studies are important and give 
some diagnostic help. The patient is ob- 
served by the combined forces of the 
follow-up clinic, including the surgeon, the 
internist and the laryngologist, as well as 
the neurophysiotherapist, who supervises 
the electric treatments. Unusual symptoms 
are thoroughly discussed at the weekly con- 
ferences in the thyroid department. 


CONCLUSIONS 


1. Thyroid cases undergoing operation 
should be checked routinely by a compe- 
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tent laryngologist to determine the status 
of the vocal cords preoperatively and 
postoperatively. 

2. The actions of the laryngeal nerves 
and the muscles which they innervate are 
closely interwoven, therefore, it is very im- 
portant that the injury to both nerves 
should be avoided. 

3. While pressure may cause permanent 
damage, if it lasts a long time, experience 
shows that early electric stimulation may 
restore the function of the muscle if the 
nerve supply is not completely severed. 

4. The cases of long standing are affected 
not only by the damage to the nerves, but 
also by the atrophy of the intrinsic muscles 
of the larynx and the ankylosis of the in- 
volved articulation. These conditions 
should be kept in mind by the surgeon 
who undertakes the surgical repair of the 
damaged vocal cords. 
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that there have been few compre- 

hensive clinical and radiological 
surveys of the fate of the ureteral stump 
after nephrectomy. The need for a survey 
of this nature is demonstrated by the fact 
that the literature in the past decade has 
consisted chiefly of case reports concerning 
empyema of the ureteral stump. 

The purpose of this report is to sum- 
marize the results of studies made on 
patients who had nephrectomies performed 
at the Long Island College Hospital. This 
series includes all service cases in which 
operation was performed from 1926 to and 
including 1944. To the present date, of the 
110 patients in this group, twenty-two 
have consented to be investigated. An 
analysis of this prelimmary group is 
presented. 

Lorin, Latchem, and Otto state that 
the ureteral muscular wall atrophies but 
the mucosa remains intact if good drain- 
age of the ureteral stump is present. 
If obstruction is present, the muscular 
wall hypertrophies. A tuberculous ureter, 
in contradistinction to an infected ureter of 
other etiology, tends to become obliterated 
provided no obstruction is present. This 
usually occurs within two years. Absorp- 
tion of ureteral contents is very limited if 
it occurs at all. Infected ureteral contents 
may spread through the ureteral walls to 
cause peri-ureteritis. Ureteral peristalsis 
persists for several years after nephrec- 
tomy, but obstruction, pus, or stone must 
be present to initiate this peristaltic wave. 


- REVIEW of the literature shows 


Read, Hyman, and Fronstemn were 
among the first to conclude that stenosis 
of the ureteral meatus may result in 
empyema of the ureteral stump. Despite 
Marion’s and Scholl’s belief to the con- 
trary, Latchem, Kidd, Hunt, and many 
others have shown that an impacted 
stone in the ureter is.a frequent cause of 
empyema of the ureteral stump. Kuemmel 
believes that trauma associated with in- 
fection plays a part in the production, of 
empyema. Gibson reported empyema of 
the ureteral stump resulting from obstruc- 
tion secondary to ureterocele. Kimbrough 
believes that empyema may result when 
vesico-ureteral reflux is present. Smith 
has reported empyema which resulted 
from an anomalous ureteral opening. Jeck 
believes that besides obstruction, mjury 
to the nerve supply of the ureter must be 
present to produce pyoureter of the stump. 
Hager and Boetticher reported a case of 
empyema of the stump without obstruction 
or stone. No satisfactory explanation of the 
pathogenesis of the pyoureter was given. 
Empyema of the ureteral stump may 
result regardless of the bacterial etiology 
of the inflammatory process of the kidney 
and ureter prior to nephrectomy. London 
and Collins state that the time mterval 
between nephrectomy and pyoureter varies 
between five weeks and nine years. Bron- 
gersma and Roedelius reported cases oc- 
curring twenty-three and seventeen years, 
respectively, after nephrectomy. Several 
authors believe that empyema in these 
two cases may have existed for some time 
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prior to diagnosis. Davison, however, has 
reported one case occurring seventeen 
years after nephrectomy. This patient was 
closely followed during the interim. 


METHODS OF STUDY 


A preliminary cystogram was performed 
to determine whether or not ureteral 
reflux was present and to study the bladder 
roentgenologically. The patient was then 
cystoscoped and, whenever possible, the 
stump of the ureter was catheterized. A 
flat film was taken at this time. This 
was followed by retrograde ureterogram 
studies. Lastly, an intravenous urogram 
was performed and a ten-minute film was 
taken. 


RESULTS 


In ten of the twenty-two cases, the 
ureter on the affected side could not be 
catheterized. Of these ten patients, a urete- 
rogram was obtained in one by reflux 
following the cystogram. A catheter could 
not be passed in this patient due to stenosis 
of the orifice. A tuberculous empyema of 
the ureteral stump was present in this 
case. In one patient, a ureterogram was 
obtained with a Woodruff catheter. In 
this case, the nephrectomy had _ been 
performed for tuberculosis. In one in- 
stance, a stone was impacted in the distal 
ureter and, although the tip of the catheter 
was engaged in the ureteral orifice, no dye 
passed into the ureter beyond the stone. 
In the remaining seven cases, the ureteral 
orifice was sclerosed and a catheter could 
not be inserted. In three of these patients, 
a dimple was seen at the site of the ureteral 
orifice but no opening was present. In 
the remaining cases, no orifice or dimple 
could be seen. In one of these latter 
patients, a suprapubic cystotomy was done 
for prostatic hypertrophy at a later date 
and no ureteral orifice or dimple was found 
on the nephrectomized side. Of the eight 
cases in which no ureterograms were 
obtainable, the etiology of the renal 
disease for which nephrectomies were 
performed was as follows: There were 
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five cases of renal tuberculosis, one patient 
with an infected hydronephrosis and pye- 
lonephritis, one patient who had been 
nephrectomized for an ectopic kidney, and 
one patient with an impacted ureteral 
stone. The twelve cases in which the ureters 
could be catheterized gave the following 
etiological reason for nephrectomy: Cyst 
of the kidney (one patient), carcinoma of 
the kidney (one patient), calculus disease 
(three patients), acute pyelonephritis (one 
patient), subacute pyelonephritis (two 
patients), chronic pyelonephritis (two pa- 
tients), infected hydronephrosis and pyelo- 
nephritis (one patient), and hydronephrosis 
(one patient). In the latter patient, a 
secondary ureterectomy was performed 
for urinary fistula. The pathological report 
on the resected stump showed a hemor- 
rhagic ureter with very little mfection. 

In addition to the cystoscopic findings 
described above, further observations of 
interest were noted. In those patients 
im whom the ureteral orifice on the affected 
side was patent and catheterizable, the 
orifice was normal. One patient, who had 
recovered from a severe tuberculous cys- 
titis, showed an hour-glass bladder in 
which the mucosa was pearly white and 
numerous varicosities were present over 
the trigone. No ureteral orifice was visual- 
ized on the operated side. The other 
ureteral orifice was patulous. A cystocele 
was present and a low-grade, non-specific 
inflammatory process was noted in one 
patient who had had a nephrectomy for 
renal tuberculosis. In this patient, the 
ureteral orifice on the affected side was 
occluded by a greyish white scar which 
protruded into the bladder. The opposite 
ureteral orifice was normal. In another 
case nephrectomized for tuberculosis, the 
bladder showed a chronic inflammatory 
process with bullous edema present over 
the trigone. The ureteral orifice on the 
operated side was slightly reddened. A 
catheter could not be passed through this 
orifice and a ureterogram was obtained 
through a Woodruff catheter. The other 
ureteral orifice was somewhat patulous. 
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One patient had a large, intravesical 
prostatic hypertrophy. In one patient 
who had empyema of the ureteral stump, 
the bladder capacity was markedly re- 
duced. Acute inflammation of the bladder 
was noted in this patient. An opening of a 
vesicocutaneous fistula could be seen an- 
teriorly. This was due to failure of healing 
of a suprapubic cystotomy wound of an 
operation performed two years previously 
for a bladder neck obstruction. The 
trigone was edematous. The ureteral orifice 
on the involved side was reddened. The 
opposite ureteral orifice was somewhat 
patulous. A mild bladder neck obstruction 
was present. The remaining cases had no 
cystoscopic findings of note. 


RADIOLOGICAL FINDINGS 


As stated above, in eight cases it was not 
possible to demonstrate the ureteral stump. 
Of the remaining patients, in three the 
ureteral stump was found to be narrowed 
and in four dilated. In one of the latter 
group, an empyematous ureteral stump 
was present. In three patients, the ureter 
was improved as compared to the pre- 
operative status but somewhat dilated. 
In four patients, the ureter was normal in 
caliber. 

In five of the seven cases with tuberculo- 
sis, the ureter could not be filled. Of the 
remaining two patients with tuberculosis, 
the ureter of one was dilated and an 
empyema of the stump was present; the 
other had a simple dilatation of the ureteral 
stump. All of the patients who had 
nephrectomies performed for tuberculosis 
had definite tuberculous involvement of the 
ureter prior to nephrectomy. In the five 
patients in whom the ureters could not be 
filled, the interval since nephrectomy 
varied from two years and four months to 
eighteen years and seven months. Of the 
two tuberculous patients who had dilated 
ureters, an interval of two years and an 
interval of three months had passed since 
nephrectomy. In these cases the ureter 
could not be catheterized preoperatively. 

Etiology of the renal disease apparently 
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had no bearing on the state of the ureteral 
stump in the other cases. It is noteworthy, 
however, that five of the seven cases with 
tuberculosis had closed ureteral stumps and 
that none of the seven cases showed normal 
ureteral stumps. Of the two patients in 
whom ureterograms were performed, no 
beading was present. In the films taken on 
all patients no definite ureteral peristalsis 
was demonstrated. No ureters in this 
series were found to be more dilated than 
before operation. 

The time interval after nephrectomy 
varied considerably in the series and 
appeared to have no definite relationship 
to the fate of the ureteral stump except 
in the tuberculous cases as mentioned 
above. 

The unusual bladder findings present in 
this series were few. In one patient, an 
hour-glass bladder was present; in another, 
a markedly contracted bladder was pres- 
ent. Both of these patients had nephrec- 
tomies for tuberculosis. Five patients had 
dilated bladders. The etiology for which 
nephrectomy had been performed appeared 
to have no bearing in these cases. Ureteral 
reflux into the stump was present in only 
one patient. This patient was the one 
mentioned above who had renal tuber- 
culosis and in whom empyema of the 
ureteral stump was present. Of the remain- 
ing cases in the series, no reflux into the 
affected side was present; but in one case 
nephrectomized for tuberculosis, there was 
slight ureteral reflux into the ureter on the 
opposite side. 

The intravenous urograms were per- 
formed to determine the degree of hyper- 
trophy in the remaining kidney and 
changes in the pelvis and calyces. The 
previous films, however, were not available 
in most of these cases and adequate 
conclusions could not be drawn in many 
of the patients. For this reason, no further 
comment will be made at this time until 
more patients have been studied. 

The age of the patient apparently had no 
effect on the fate of the ureteral stump. The 
ages at the time of nephrectomy as well as a 
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brief summary of each case are given 
below. 


CASE REPORTS 


Case L. M. The urological symptoms were 
frequency, hematuria and right flank pain. 
There was no record of preoperative cystoscopy 
or x-ray findings. At operation, at the age of 
nineteen, the right kidney was removed. The 
kidney was enlarged and the upper pole was 
flabby. Nodules were present in the pelvis 
and upper ureter. The ureter was dilated and 
thickened. The pathological diagnosis was 
tuberculous nephritis. The time interval after 
the operation was eighteen years and seven 
months. The cystoscopic findings at this time 
showed the left ureteral orifice to be normal. 
A faint dimple was present at the site of the 
right orifice. X-ray findings at this time showed 
a normal bladder. There was some reflux 
of dye into the left ureter. The right ureter was 
apparently sclerosed. 

Case G.S. The urological symptoms were 
dysuria and right lower quadrant pain radiating 
to the flank. At cystoscopy before operation 
the catheter met an obstruction on the right 
at the pelvic brim. The preoperative x-rays 
showed an ectopic kidney on the right at the 
level of the iliac crest. The ureter had a right 
angle kink. A right nephrectomy was per- 
formed at the age of seventeen. The kidney was 
of the fetal type with multiple blood supply. 
The pathological diagnosis was congenital 
anomaly of the kidney. The present study was 
made seventeen years and four months after 
operation. At this time the right ureteral 
orifice was not seen. An early contracture of the 
bladder neck was present. X-ray showed a 
normal bladder with no ureteral reflux. The 
right ureter was sclerosed. 

CasE H.L. A left nephrectomy was done at 
another hospital because of ureteropelvic 
obstruction. The patient was forty-three years 
old at this time. The pathological diagnosis 
was hydronephrosis. The present examination 
was performed eight years and six months 
after operation. At cystoscopy a low grade 
chronic cystitis was found. A No. 6 F. ureteral 
catheter was passed 25 cm. on the left. X-ray 
findings revealed a large bladder without 
reflux. A normal ureter was outlined on the 
left side with about one-half the renal pelvis 
still present. There was no evidence of urolog- 
ical complication, despite the fact that one-half 
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the renal pelvis and all of the ureter were left 
behind. 

Case F.S. The patient was operated on at 
the age of sixty-one at which time a left 
nephrectomy was performed. Multiple renal 
abscesses and hydronephrosis were present. 
The pathological report was that of an in- 
fected hydronephrosis and pyelonephritis. Five 
months previous to the operation fulguration 
of the bladder -for a benign papilloma was 
performed and a transuretheral prostatic 
resection was done. At that time he complained 
of low back pain, frequency and hematuria. 
Before operation, at cystoscopy, finger-like 
protrusions were present on the lateral bladder 
neck walls. These were resected. The left 
ureteral orifice was not visualized. The present 
study was performed seven years after opera- 
tion. At cystoscopy, at this time, a Grade 4 
intravesical prostatic hypertrophy was present. 
The right ureteral orifice was markedly dilated; 
the left orifice was not seen. X-ray studies 
showed a round bladder with a large defect 
in the base. The left’ ureter was apparently 
sclerosed. 

Case M. W. Preoperatively, the patient 
complained of frequency, burning and hematu- 
ria. At cystoscopy the bladder was found to be 
reddened. The ureteral orifices were normal. 
The catheters were passed easily. The pre- 
operative x-rays showed areas of calcification 
in the upper pole of the right kidney. The 
calices were dilated, and destructive changes 
were present in the upper groups. The ureter 
was angulated, tortuous and moderately di- 
lated. At the age of forty-nine a right nephrec- 
tomy was performed; the ureter was cut 8 cm. 
below the renal pelvis. The pathological report 
was that of a tuberculous kidney. The ureter 
was edematous, markedly thickened and meas- 
ured 4 mm. in diameter. The present study was 
performed six years and eight months after 
operation. At cystoscopy the bladder showed 
an hour-glass deformity with a reduced capac- 
ity. The mucosa was pearly white with numer- 
ous varicosities over the trigone. The left 
ureteral orifice was dilated. The right orifice 
was not seen. X-ray studies at this time showed 
an hour-glass deformity of the bladder. There 
was no ureteral reflux. The right ureter was 
apparently sclerosed. 

Case J. A. Eight weeks previous to the 
operation, the patient had a bladder calculus 
removed. Frequency and burning were the 
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clinical symptoms. At cystoscopy preopera- 
tively, the bladder was found to be chronically 
inflamed and ulcerations were present around 
the right ureteral orifice. X-ray findings pre- 
operatively revealed a moderately enlarged 
right kidney. The calices were enlarged and 
irregularly filled. Moderate dilation of the 
mid-ureter was present. At the age of thirty 
a right nephrectomy was performed. At 
operation the right kidney was found to be 
twice the normal size. A large abscess was 
present in the upper pole. The ureter was 
dilated; it was cut as low as possible. The 
pathological report was tuberculosis of the 
kidney and ureter. The ureter was lined by 
squamous epithelium and small tubercles 
were found in the submucosa. The present 
study was performed six years after the 
operation. Cystoscopy at this time showed only 
a dimple in the region of the right ureteral 
orifice. X-ray findings revealed a normal 
bladder without ureteral reflux. The right 
ureter was apparently sclerosed. 

Case C. P. A year before nephrectomy a 
right nephropexy was performed. This was 
followed by a urinary fistula which was closed 
by catheter drainage. The patient at that time 
complained of right flank pain. Cystoscopy 
before nephrectomy was negative. X-rays at 
that time revealed a right hydronephrosis and 
hydroureter with periureteritis and ptosis of 
the kidney. At the age of thirty-one a right 
nephrectomy was performed. The renal pelvis 
was adherent to the pedicle and the ureter 
could not be identified. The pathological report 
was that of a hydronephrosis, slight. Shortly 
thereafter, a right ureterectomy was performed. 
The ureter was freed to the ureteropelvic ob- 
struction where it was too adherent for further 
dissection. The ureter was cut 2 cm. above the 
bladder. The pathological specimen was that 
of a ureter 7.5 cm. long. It was not dilated 
and the wall was not thickened. Epithelium 
was intact, but extravasated red cells were 
present in the submucosa. Hemorrhaging into 
the ureter was probably due to operative 
trauma. The present study was performed four 
years and six months after nephrectomy. At 
cystoscopy the bladder was found to be normal. 
The right ureteral orifice was catheterized with 
ease. X-rays showed a normal bladder without 
reflux. The lower portion of the ureter was 
normal. The right ureteral stump was con- 
sidered to be normal and not sclerosed. 
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Case M. L. Before nephrectomy the pa- 
tient’s only complaint was incontinence. At 
cystoscopy a.white plaque was found around 
the right ureteral orifice. A catheter was passed 
up the ureter with ease. X-rays at that time 
showed the ureter on the right to be moderately 
dilated. The pelves and calices were not filled. 
At the age of forty-one a right nephrectomy 
was performed. The ureter was cut as low as 
possible. The pathological specimen showed a 
tuberculous kidney and ureter. Six cm. of the 
ureter was present. The ureteral mucosa was 
entirely destroyed and replaced by tubercles. 
The ureter was filled with casséous material. 
The present study was performed four years 
and ten months after operation. Cystoscopy at 
this time revealed a low grade cystitis and 
bullous edema of the trigone. The right ureteral 
orifice was occluded by a dense, greyish-white 
scar which protrudes slightly. The left orifice 
was normal. A cystocele was present. X-ray 
studies showed a large dilated bladder without 
ureteral reflux. The right ureter was apparently 
sclerosed. 

Case M. N. Before operation the patient 
complained of right renal colic. At cystoscopy 
the right ureteral orifice was found to be red- 
dened. A catheter passed with ease. Preopera- 
tive x-rays showed a calculus about I cm. in 
diameter in the right pelvis. Calices were mod- 
erately dilated. The ureter was normal. At the 
age of fifty-one a right nephrectomy was per- 
formed. Cysts were present in the upper pole. 
The ureter was normal. The pathological 
report was that of a subacute pyelitis. Seven 
cm. of ureter was present in the specimen. The 
present study was performed three years and 
ten months after nephrectomy. Cystoscopy 
revealed the presence of a cystocele. A No. 5 F. 
catheter could not be passed on the right. A 
No. 4 F. catheter was passed 15 cm. with ease. 
X-rays revealed a large dilated bladder without 
ureteral reflux. A narrowed ureter was demon- 
strated on the right. The right ureteral stump, 
therefore, was partially sclerosed. 

Case M. G. Before nephrectomy a mass 
the size of a grapefruit was found in the right 
upper quadrant. Cystoscopy at that time 
showed the right ureteral orifice to be three 
times the normal size. The catheter passed 
with ease. X-rays preoperatively showed the 
kidney to extend to the iliac crest. The pelvis 
was displaced upward and medially. The pelves 
and calices were dilated. There was little 
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Fic. 1. Case R. D. demonstrates tuberculous 
empyema of the ureteral stump. A stricture 
is present in the lower ureter. 


calyceal deformity. The ureter was normal. 
At the age of sixty-one a right nephrectomy 
was performed. The pathological diagnosis 
was cyst of the kidney. The present study was 
performed three years and three months after 
nephrectomy. Cystoscopy at this time showed 
the bladder to be normal. A No. 5 F. catheter 
passed 10 cm. on the right with ease. X-rays 
revealed a normal bladder, without ureteral 
reflux. The right ureteral stump was normal in 
appearance. 

Case E. J. Previous to nephrectomy the 
patient complained of right flank pain and 
hematuria. Cystoscopy before operation re- 
vealed a normal bladder. The ureters were 
catheterized with ease. X-rays at that time 
revealed an enlarged right kidney, the lower 
border of which was irregular. The lower calyx 
was compressed. The ureter was normal. At 
the age of sixty a right nephrectomy was per- 
formed. The pathological specimen showed a 
carcinoma of the right kidney. The resected 
ureter was 5 cm. long. The present study was 
performed two years and ten months after 
operation. At this time the bladder was found 
to be normal. A No. 5 F. catheter was passed 
16 cm. on the right with ease. X-ray studies 
revealed a large bladder. No reflux was present. 
The right ureteral stump was definitely 
narrowed. 

Case M. M. Previous to the operation the 
patient complained of right renal colic. At 


_ cystoscopy the right ureteral catheter met an 
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obstruction at the pelvic brim. X-rays revealed 
an opacity 114 by 34 cm. in the right lower 
ureter. The ureter was irregular, dilated and 
tortuous. At the age of sixty-three a right 
ureterotomy was performed. No calculus was 
found. The catheter met an obstruction in the 
intramural ureter where the stone was im- 
pacted. The operation was not completed. 
Shortly thereafter a right nephrectomy was 
performed and 4 cm. of the ureter was resected. 
The pathological specimen revealed a chronic 
pyelonephritis. The ureter was not dilated. 
The present study was performed two years 
and five months after nephrectomy. The blad- 
der was normal, except for slight bladder neck 
contracture. Only the tip of the catheter could 
be engaged in the right ureteral orifice. X-rays 
at this time showed a normal bladder without 
reflux. A calculus was present at the vesico- 
ureteral junction on the right. About two 
inches of the ureter was present. The ureteral 
stump was dilated. The patient had no symp- 
toms despite the fact that a calculus was 
present in the stump. 

Case A. T. Previous to nephrectomy the 
patient had a left ureterolithotomy. The pa- 
tient complained of night sweats and a right 
upper quadrant mass was present. At cysto- 
scopy preoperatively the right ureteral orifice 
was edematous. A white mucopurulent plug 
protruded from it. The catheter passed with 
ease. X-rays showed the right kidney to be en- 
larged and low in position. Numerous areas 
of calcification were present. The pelvis was ir- 
regularly dilated and distorted. The upper ureter 
was irregularly dilated. At the age of thirty- 
eight a right nephrectomy was performed. The 
kidney was enlarged and the ureter was thick- 
ened. The pathological report was that of a 
tuberculous kidney. Two cm. of the ureter was 
present. The mucosa was completely ulcerated 
and replaced by round cells and giant cells. 
The present study was performed two years 
and four months after nephrectomy. At this 
time at cystoscopy the bladder was found to 
be normal. No ureteral orifice was seen on the 
right. X-rays showed no pathological condition 
involving the bladder. No reflux. was present. 
The right ureter was apparently sclerosed. 

Case R. D. At the age of forty-one the 
patient had a suprapubic cystotomy and re- 
vision of the bladder neck for contracture. This 
was followed by a left nephrectomy. The pre- 
operative diagnosis was tuberulosis. The patho- 
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Fic. 2. Case J. C. a, preoperatively marked hydroureter is present. B, seven months after nephrec- 
tomy the ureteral stump is dilated but improved. 


logical diagnosis was chronic pyelonephritis. 
Following this operation the patient had a 
persistent supra-pubic fistula. There was an 
occasional purulent discharge from the pos- 
terior angle of the lumbar wound. Cystoscopy 
showed generalized cystitis. The right ureteral 
orifice was dilated. A catheter could not be 
passed on the Ieft. A fistulous opening was 
present in the anterior bladder wall. X-rays at 
that time revealed a small contracted bladder 
with reflux up the left ureter. The ureter was 
dilated except for the intramural portion. The 
right kidney showed dilatation of the pelvis, 
calices and ureter. At the age of forty-three a 
left ureterectomy was performed. About two- 
thirds of the ureter had been left behind at the 
previous operation. The ureter was found to 
be dilated except at its terminal portion where 
it was a fibrotic cord. The ureter was removed 
up to its junction of the bladder. The supra- 
pubic fistulous tract was excised. The patho- 
logical report was tuberculosis of the ureter. 
The ureter was 12 cm long. The lumen was 
filled with mspissated greyish material. The 
mucosa was ulcerated. The submucosa had 
scattered areas of tubercles. The present study 
was performed two months after ureterectomy. 
Cystoscopy revealed a chronic cystitis. The 
right orifice was dilated. A catheter could not 
be passed on the left. X-rays showed a small 


contracted bladder. There no ureteral 
reflux. Hydroureter and hydronephrosis were 
present on the right. The fistulous tract did 
not close. The tuberculous cystitis was treated 
with phenol lavages. The patient became 
uremic and a right nephrostomy was per- 
formed. This was followed by a suprapubic 
cystostomy. After the nephrostomy tube came 
out it could not be replaced. The patient is 
well to date. 

Case V. H. Before operation the patient 
complained of right renal colic. At cystoscopy 
preoperatively the catheter on the right met 
an obstruction at 15 cm. X-rays revealed nu- 
merous areas of calcification of the right kid- 
ney. The calices were markedly dilated. The 
ureter was slightly dilated and tortuous. At 
the age of twenty-three a right nephrectomy 
was performed. The pathological diagnosis was 
chronic pyelonephritis, hydronephrosis and 
calculi. The ureter was markedly narrowed at 
its junction with the pelvis. The present study 
was performed one year and eight months after 
operation. At cystoscopy the bladder was found 
to be normal. A No. 5 F. catheter passed with 
ease on the right side. X-rays at this time re- 
vealed a normal bladder without reflux. The 
lower third of the ureter was present. The upper 
portion was dilated and the remainder was 
normal. 
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A 
Fic. 3. Case N. D. a, the ureter shows marked dilatation and tortuosity preoperatively. B, 
post-nephrectomy the ureteral stump shows a normal caliber without tortuosity. 


CasE J.’ C.’ Before nephrectomy the 
patient complained of left renal colic. Cys- 
toscopy before operation revealed a normal left 
ureteral orifice. The catheter passed with ease. 
X-rays showed many areas of calcification in 
the region of the left pelvis. At the age of 
thirty-six a left nephrectomy was performed. 
The pathological diagnosis was acute pyelo- 
nephritis and calculi. The ureter was occluded 
by sandy material. The ureter was dilated 
above the obstruction. The present study was 
performed one year and seven months after 
nephrectomy. Cystoscopy revealed a normal 
bladder. A No. 5 F. catheter pased 16 cm. 
on the left with ease. X-rays showed no 
pathological condition involving the badder. 
The ureteral stump was normal. 

Case N. D. Prior to nephrectomy the pa- 
tient complained of left renal colic, chills and 
fever. Cystoscopy at that time showed a normal 
bladder. The ureters were catheterized with ease. 
The left kidney on x-ray showed enlargement. 
The pelves and calices were irregular and traces 
of dye extended in the parenchyma. The ureter 
was dilated and tortuous. At the age of sixty- 
four a left nephrectomy was performed. The 
pathological diagnosis was pyelonephritis, sub- 
acute. The present study was performed one 
year after the operation. Cystoscopy at this 
time revealed a normal bladder. A No. 5 F. 
catheter passed 15 cm. on the left. X-rays re- 


vealed a normal bladder without reflux. The 
left ureteral stump was normal. 

Case M.’M.’ Previous to nephrectomy the 
patient complained of right flank pain, fre- 
quency and pyuria. This had been preceded 
by two attacks of pyelitis in pregnancy. Cysto- 
scopy, before operation, revealed a low-grade 
inflammation of the bladder. A catheter passed 
12 cm. on the right. X-rays before operation 
showed the right kidney to be non-functioning. 
On retrograde pyelogram the dye extended only 
to the tip of the catheter. A right nephrectomy 
was performed at the age of thirty-four. The 
upper 10 cm. of the ureter was resected. The 
pathological diagnosis was _ pyelonephritis, 
acute. The ureter showed no disorder. The 
present study was performed seven months 
after nephrectomy. At this time the bladder 
was found to be normal cystoscopically. The 
right side was catheterized with ease. X-ray 
studies showed the bladder to be large. No 
reflux was present. The ureteral stump showed 
definite narrowing. 

Case J.C. Prior to the first operation the 
patient complained of pyuria. Cystoscopy be- 
fore the operation showed a low-grade inflam- 
mation of the bladder. The left ureteral orifice 
was gaping and edematous. The bladder neck 
was contracted. X-rays at that time showed a 
marked hydronephrosis and hydroureter on the 
left. At the age of two and one-half a supra- 
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Fic. 4. Case M. M. a, a stone is present in the distal portion of the ureteral stump. B, the ureteral 
stump shows moderate dilatation proximal to the calculus. 


pubic cystotomy and revision of the bladder 
neck was performed. The two left orifices were 
found. A pathological specimen revealed fi- 
brosis of the bladder. Following this, there was 
no regression of the left hydronephrosis. 
Further x-ray studies revealed a double pelvis 
and double ureter on the left. The calices, pelves 
and ureters were markedly dilated. Shortly 
after the operation a left nephro-ureterectomy 
was performed. The ureter was sectioned one 
inch from the bladder. The ureter grossly had 
the size and consistency of a small bowel. The 
pathological diagnosis was hydronephrosis hy- 
droureter and chronic pyelonephritis. The 
ureter was 8 cm. long, dilated and tortuous. 
Two ureters and two pelves were present. The 
present study was made seven months after 
the nephrectomy. Cystoscopy at this time re- 
vealed a normal right ureteral orifice. The left 
ureteral orifice was dilated. A few tags of tissue 
were present at the bladder neck. Only one 
orifice was seen on the left; this was catheter- 
ized with ease. X-rays at this time revealed a 
large atonic bladder without reflux. The left 
ureteral stump was very short and dilated. 
There was dilatation of the stump but this was 
less than on previous films. 

Case R. O. At the age of forty-three the 
patient had a right nephrectomy. Prior to the 
operation he complained of right flank pain. 
Preoperative cystoscopy was negative. X-ray 


findings at that time showed multiple renal 
calculi. One calculus was present in the lower 
ureter. The pelvis and calices were dilated. At 
operation the ureter was cut as low as possible. 
The present study was made six months after 
operation. Cystoscopy showed a normal blad- 
der. Only the tip of the catheter could be en- 
gaged in the right ureteral orifice. A calculus 
was found, on x-ray just above the tip of the 
catheter. No dye could be forced above the 
calculus. 

Case J.T. The patient had a right nephrec- 
tomy at the age of thirty-nine. He complained 
of hematuria and back pain before operation. 
Preoperative ‘cystoscopy revealed a dilated 
right ureteral orifice which was surrounded by 
bullous edema. The pathological diagnosis was 
chronic pyelonephritis, adenoma of the kidney 
and calculi of the kidney. The present study 
was made four months after operation. A 
No. 6 F. catheter passed 15 cm. on the right. 
X-ray studies showed a normal bladder with 
reflux. The ureteral stump was normal. 

Case N.’ D.’ The patient had a right neph- 
rectomy at the age of seventy-eight. Before 
operation he complained of hematuria of four 
months’ duration. He had a prostatectomy two 
years previously and an encrustation cystitis 
was noted at the age of seventy-seven. Pre- 
operative cystoscopy revealed a reddened and 
edematous, bladder mucosa. The left orifice 
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Fic. 5. Case M. N. The ureteral stump shows 
marked narrowing. The opacities on the 
right are calcified lymph nodes. 


- was dilated. The right was surrounded by a 
plaque of encrustation. The catheter could 
be passed only 44 cm on the right. Preopera- 
tive x-ray et showed dilatation of the 
right calices, pelvis and ureter. At operation 
the ureter was cut as low as possible. The 
pathological specimen showed tuberculosis of 
the kidney. The ureteral mucosa was destroyed. 
The ulcerated surface was lined by epithelioid 
cells and necrotic material. The present study 
was made three months after operation. 
Cystoscopy revealed a chronically inflamed 
bladder mucosa. The trigone showed bullous 
edema. The left orifice was reddened. A catheter 
could not be passed on the right side. A Wood- 
ruff catheter was used to obtain a ureterogram. 
X-ray studies showed no evidence of ureteral 
reflux. A short dilated ureteral stump was 
present on the right. 


CONCLUSION 


1. The ureteral stump in tuberculosis 
was found to be sclerosed in all the patients 
who had nephrectomies two or more years 
previously. Sclerosis was unusual in non- 
tuberculous patients. 

2. Obstruction of the ureteral orifice was 
infrequent in this series. Two cases had 
stenosis of the ureteral orifice, one of 
whom had a complicating empyema of 
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the ureteral stump. In two, a calculus 
was present in the lower ureter. Neither 
of these had complications resulting from 
this. 

3. Reflux into the ureteral stump oc- 
curred in only one case, that of empyema. 

4. With the exception mentioned above, 
all ureters showed evidence of improve- 
ment as compared to the preoperative 
status. 
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TRAUMATIC LIPOHEMARTHROSIS 
LAYERING OF FAT AND BLOOD IN A JOINT 


Cart. Hyman R. SeENTuRIA AND LizuT. Cort. Harorp E. Simon, M.D. 
MEDICAL CORPS, ARMY OF THE UNITED STATES 


HE term traumatic lipohemarthrosis 

has been introduced to describe the 

phenomenon of layering of fat and 
blood in a joint, which has been trauma- 
tized. The condition has only been de- 
scribed in the knee and there is practically 
always a demonstrable intra-articular frac- 
ture present. Simple hemorrhage into the 
joint produces a roentgenologically homo- 
geneous fluid. When fat is liberated in large 
quantities in addition to blood, the fat 
being the lighter and more radiable of the 
two liquids, it layers itself above the blood 
and produces a fluid level. The demonstra- 
tion of this layering depends upon a devia- 
tion from the usually accepted technic for 
radiography of the knee joint. Only films 
made with the patient supine and the ray 
directed horizontally or parallel to the 
plane of the layering will demonstrate it. 

The principle of increased radiability of 
localized fat tissue and deposits is a well 
recognized one in roentgen diagnosis. It 
is utilized in the diagnosis of lipomas and 
of dermoid cysts of the mediastinum and 
ovary. The delineation of the properitoneal 
fat line in intra-abdominal inflammation 
and the fetal subcutaneous fat in localiza- 
tion of the placenta are well recognized 
diagnostic clues. 

Holmgren,! in 1939, first described this 
phenomenon. In a case of uncomplicated 
intra-articular fracture of the upper end 
of the tibia, he observed in a lateral view 
of the knee made with horizontal projec- 
tion of the rays, two levels adjacent to 
each other but at a somewhat different 
height, the first directly posterior, the 
other more anterior.and proximal to the 
patella. His explanation was that the levels 
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were due to fat which had been liberated 
from the bone marrow and layered above 
the blood in the joint space. Puncture of 
the joint yielded hemorrhagic liquid which 
contained macroscopic droplets of fat. 
A roentgenogram made a few days later 
showed no level. Stimulated by the dis- 
covery of this initial case, Holmgren? 
made an intensive study of injuries in the 
region of the knee joint and in 1942 pre- 
sented a very complete study covering 
sixty-five cases of knee injuries. He devel- 
oped a special radiographic technic to 
demonstrate the level in the lateral view 
using a target-film distance of 1.5 to 2 
meters with the film placed vertically 
10 to 15 cm. beyond the knee and the rays 
directed horizontally. 

Holmgren divided his cases into four 
groups: In the first, there were twenty- 
six patients in whom a fat level was 
demonstrated, all of whom had an intra- 
articular fracture of the knee. A second 
group of three showed fat levels without 
demonstrable fractures and included one 
patellar luxation, one with marked effusion 
following severe trauma and one with 
marked effusion following severe pain while 
walking. The third group consisted of 
fifteen fractures without a fat level, eight 
of them fractured patellas. The fourth 
group consisted of twenty-one patients 
with traumatic effusions but no demon- 
strable fracture or fat level. Nine of these 
were aspirated and fat droplets found in 
two. 

The only refererice to this condition in 
the English literature is a report in 1942 
by Pierce and Eaglesham of seven patients 
with fractures of the upper end of the tibia 
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Fic. 1. Lipohemarthrosis eighteen hours after injury. 
The lower limit of the fat, represented by the area 
of decreased density, is horizontal and approxi- 
mately parallel to the long axis of the femur. 


extending into the knee joint. All the 
knees presented major fluid levels in line 
with or slightly posterior to the femoral 
surface of the patella. Confirmation of the 
presence of fat in the fluid by aspiration 
is available in only one instance. 

Kling,* in 1929, aspirated hemorrhagic 
fluid from traumatized knee joints. This 
fluid separated on standing or when 
centrifuged into a lower layer of cells and 
a layer of serum. In six of fifteen patients 
a supernatant layer of fat was present. 
All of these had internal derangement of the 
knee joint, complicated in three instances 
by intra-articular fracture of the tibia or 
femur. In the nine remaining instances free 
fat was not present and in these neither 
fractures nor internal derangements of the 
joints were demonstrated. The possibility 
of roentgen demonstration of a fluid level 
in the presence of fat and blood was not 
suggested by Kling. 

Recently a patient was observed in whom 
these roentgen findings were demonstrated : 


A twenty-two year old soldier, dozing while 
driving a car, collided with a bridge and injured 
the right arm and knee. Roentgenograms taken 
eighteen hours after the accident showed a com- 
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Fic. 2. Aspirated fluid. (a) The narrow upper 

layer is fat and is more radiolucent than the 

blood and serum beneath it. (b) Normal 

blood separated into serum and clot is roent- 
genologically hemogeneous. 


minuted fracture of the right ulna, a com- 
minuted supra- and intercondylar fracture of 
the right femur with considerable displacement 
of the lateral femoral condyle, and an incom- 
plete comminuted fracture of the lower pole 
of the patella without displacement. The 
lateral view (Fig. 1) made with a horizontal 
ray and the patient supine showed a marked 
swelling in the suprapatellar area and a radio- 
lucent area proximal to the patella, its lower 
border characteristic of a fluid level on a line 
with the posterior aspect of the patella. A thin 
line of increased density traversed this area 
obliquely. Lipohemarthrosis was diagnosed, the 
radiolucent area representing fat in the supra- 
patellar region and the thin line of increased 
density a septum partially separating the joint 
space proper from the suprapatellar extension. 
Aspiration yielded about 25 cc. of fluid. The 
fluid withdrawn was first a thin, yellow oily 
liquid, then when the needle was inserted 
deeper, dark blood was aspirated. On standing 
in a test tube, the fluid separated into three 
layers, a supernatant layer of liquid fat, a 
middle layer of serum and at the bottom, 
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clotted blood. The fat solidified at 25°c. and 
had a specific gravity of less than 1. Radio- 
graphically, the fat appeared as a thin radio- 
lucent band on top of the aspirated blood 
(Fig. 2A), in contrast to the homogeneous 
shadow of clotted blood and serum shown for 
comparison. (Fig. 2B.) 

Roentgenograms (Fig. 3) taken on the follow- 
ing day showed a smaller radiolucent, slightly 
lobulated shadow in the suprapatellar space 
and a second radiolucent area distal and 
slightly posterior to the patella. The lower 
level was not as definite as on the previous day 
but remained horizontal in spite of the in- 
creased angulation of the femur. Roentgeno- 
grams on the fourth and ninth days after 
injury showed progressive regression of the 
radiolucent areas which had entirely disap- 
peared on the eighteen-day film. Convalescence 
continued uneventfully. Diffuse areas of 
increased density suggesting calcium were 
first apparent around the lower end of the 
femur at this time but became less apparent 
and were absent fifteen weeks after the accident 
when healing was well advanced, and there was 
nearly normal range of motion of the knee 
joint. 

COMMENTS 


The recognition of traumatic lipohemar- 
throsis is important because of the necessity 
of differentiating it from other pathologic 
conditions, such as gas forming infections 
or air forced into tissues through open 
wounds. 

A small fat body normally found at the 


superior pole of the patella between the. 


joint capsule and the border of the tendon 
of the quadriceps muscle may be con- 
fusing when visualized roentgenologically 
but the fluid level characteristic of lipo- 
hemarthrosis is absent. 

The possible source of this free fat in 
the knee joint may be from one or several 
of its various fat depots: these include the 
plicae alares, plicae synovalis, the fat 
enclosed within the synovial sheath of the 
cruciate ligaments and the marrow of its 
component bones. We have observed at 
necropsy pooling of 5 to 10 cc. of liquid 
fat at the site of a comminuted fracture of 
the tibia five days after injury, but in 
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Fic. 3. Lipohemarthrosis, second day after in- 
jury. The angle of the femur has been changed, 
the fat level remains horizontal but at an angle 
of approximately 40 degrees to the long axis of 
the femur; its size has diminished following 
aspiration. 


traumatized adipose tissue such pooling 
has not been noted although minute quan- 
tities of fat apparently are released and 
small hemorrhagic areas are often present. 
Clinical observations also strongly support 
the theory that free fat sufficient to produce 
a fat level originates in the bone marrow. 

In the total of thirty-seven reported 
patients in whom a fat level was demon- 
strated, only three were without demon- 
strable fractures. Since these fat depots 
are all outside the central cavity of the 
knee joint, the presence of fat in aspirated 
fluid is evidence of tearing of the synovial 
lining or opening of the marrow space, and 
Its presence in quantities sufficient to 
produce fat levels roentgenologically is an 
indication of severe injury and should 
stimulate further search for a fracture 
when one is not recognized on the routine 
projections. Holmgren demonstrated a 
previously unrecognized, incomplete frac- 
ture of the tibial plateau by the use of 
oblique and stereo views, made because 
a fat level was demonstrated in the initial 
roentgenograms. 

The effect of fat in a jomt and its rate 
of absorption are not known. The roentgen 
findings of lipohemarthrosis are usually 
not demonstrable after one to two weeks, 
the result either of absorption or mixing 
with blood. Holmgren believed that the 
time of healing was not influenced by the 
presence of fat, but Kling recommended 
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that early and repeated aspirations be 
carried out to avoid possible injury to the 
joint. 

Lipohemarthrosis has been described 
only in the knee joint. This is probably 
explained by the great capacity of this 
joint, the size of the adjacent fat depots 
and the accessibility of the knee to the 
essential roentgen technic. It seems reason- 
able that it could be demonstrated in other 
major joints in the presence of intra- 
articular fracture with effusion. 

None of the reported cases with a fat 
level showed clinical signs of fat embolism. 
If the clinical phenomena of fat emboli 
depended upon the quantity of fat liber- 
ated from the bone marrow, it would seem 
that this complication should become 
clinically apparent in these cases much 
more frequently. 


SUMMARY 

1. In traumatized knees particularly 
with intra-articular fractures, fat, pre- 
sumably liberated from the bone mar- 
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row, may layer itself above extravasated 
blood and produce a fluid level on the 
roentgenogram. 

2. Recognition of this condition is im- 
portant chiefly to differentiate it from 
serious affections of the bone such as gas- 
forming infections or compound fractures 
with air pockets. 

3. The presence of a fat level is indica- 
tive of severe injury to the knee with rup- 
ture of the synovial membrane and should 
stimulate a search for obscure frac- 
tures not primarily demonstrable on rou- 
tine projections. 
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N the recent medical literature there 
has been an increasing number of 
reports on convulsions in _ patients 

under anesthesia. Ether is the anesthetic 

most commonly associated with. these 
anesthetic accidents, hence the term “‘ether 
convulsions.” However, convulsions have 
also occurred during the administration 
of nitrous oxide, cyclopropane and chloro- 
form. They have also been seen during 
operations performed under local anes- 
thesia, but these convulsions are very 
probably the results of individual sensitiv- 
ity to the given agent. Since ether is the 
most commonly used inhalation anesthesia 
in hospitals, it follows that convulsions 
are most commonly seen when ether is used. 

During the year 1942, 2,142 anesthetics 
were administered on the surgical service 
of the Cumberland Hospital. This total can 
be broken down as follows: imhalation 

(mostly gas-oxygen-ether), 1,331; spinal, 
474; local, 298; intravenous, 37; avertin, 2. 

It was interesting, though unfortunate, 
that six convulsions occurred in patients 
under anesthesia during this twelve-month 
period. Each of the six patients received 

ether. The ether was administered via a 
closed method in four cases. In two young 
children, aged four and five years, ether 
was given by the open drop method. 
A spinal anesthetic (150 mg. procaine) 
was administered to one of the six but 
after a somewhat difficult gallbladder 
operation, anesthesia was gradually sub- 
sidmg. Ether was resorted to for the 
completion of the intraperitoneal operation 
and closure of the abdominal wall. It was 
during this last period that the convulsion 
took place. 

An abundance of etiologic factors have 
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CONVULSIONS OCCURRING UNDER ANESTHESIA* 
ANALYSIS OF SIX CASES 


Rosert J. RYAN, M.D. 


been suggested for these convulsions. 
It is not the purpose of this paper to 
individualize and discuss these factors 
except as they grossly apply to the cases in 
question. The possible causes of this 
condition range from the sublime to the 
ridiculous. Lundy,! of Mayo Clinic, em- 
phasizes this when he mentions the follow- 
ing: toxemia and septicemia, an excessive 
amount of carbon dioxide in the system, 
impurities in the ether, impurities in the 
oxygen, trauma, hypoglycemia, method of 
anesthetization, instability of the nervous 
system, overdosage of atropine, cerebral 
anemia, alkalosis, over-breathing, idio- 
syncrasy, cerebral vascular accident, dis- 
turbance of calcium metabolism, ketosis, 
heat, youth, use of oxygen, anoxemia, 
latent tendency to fits, changes in the 
blood, over-oxygenation, sex susceptibility, 
increased vascularity of cerebral cortex, 
concentrated ether, deficiency of carbon 
dioxide, lightness of anesthesia, deep an- 
esthesia, hyperventilation, anaphylactic 
edema, hydration of protein particles in 
the plasma and fits produced by con- 
vulsant poisons. 

Very probably, most of the above causes 
do not come into play m the average case 
of convulsions occurring in patients under 
anesthesia, but doubtless in each case there 
is a combination of a few of these factors. 
In the present series none of the patients 
had had convulsions prior to those which 
occurred during operation, and none of the 
patients gave any history of epilepsy. 
Several of the reported cases in the 
literature were not acutely ill. However, 
all six patients in this series were acutely 
ill with varying degrees of peritonitis. 
Probably the dehydration associated with 


* From the Department of Surgery of the Cumberland Hospital, Brooklyn, N. Y. 
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the acute illness was not sufficiently 
corrected before operation. It is difficult to 
indict a single drug such as atropine, even 
though it was administered to the majority 
of patients as part of the preoperative 
medication, and in some instances in large 
doses for the given age. (Table 1.) When 
given in large doses, atropine is said to 
stimulate and then depress the central 
nervous system. In two cases during. the 
convulsion, blood specimens were taken for 
calctum determination, but both were 
definitely within normal limits. No doubt, 
a cerebral vascular accident may well 
cause a convulsion on the operating table 
as is illustrated in this series. (Case 4, 
Table 1.) In a sixteen-year old white female 
with a ruptured appendix and generalized 
peritonitis, the postoperative course was 
characterized by a hemiplegia which per- 
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sisted for one day after operation and a 
facial paralysis associated with difficulty in 
speech for sixty-two days. Undoubtedly, 
these signs were brought about by organic 
brain disease but it cannot be stated 
whether these changes precipitated the 
convulsion or were consequent to it. It is 
not illogical to assume that operative 
trauma might precipitate generalized con- 
vulsions in an acutely ill, dehydrated, 
toxic individual who is lightly anes- 
thetized. Following the suggestion of Tye,’ 
anesthesia was deepened in one of the 
patients after the convulsion had persisted 
for nearly ten minutes. Shortly thereafter 
the convulsion ceased. Yet some authors 
deny that lightness of anesthesia is an 
etiologic factor. 

The method of anesthetization appears 
to be a variable factor as a cause of 


TABLE I 


Case Number.... . 


History on admis- 
sion 


Physical findings. . 


Time before opera- 


Preoperative treat- 
ment 


Anesthesia........ 


Operation... 


Operative time in- 
cluding convul- 

Time, type and 
length of convul- 
sion 

Treatment........ 


Complications... .. 


I 

7/42 61 yr. W.M. 
No vomiting 5 
days. Dehydrated 
T.P.R. 101.6 90 
28.B.P. 120/84 


Pathology RUQ 

Mild ilius. Mild 
jaundice. No re- 
cord acetone 


| 


4 hours 
Intravenous 800 
ce. 5% G/S; 


_Atropine gr. 
iso; MS gr. 4; 
atropine gr. 450; 
MS gr. 46; Sco- 
polamine gr. 


Spinal. Ether dur- 
ing closure 


Acute suppura- 
tive gangrenous 


gallbladder 


108 minutes 

Closure. General 
clonic. ‘‘ Several 
minutes.”’ 

6 cc. 5% sodium 
pentothal. 


Hepato-renal dis- 
ease. Died 5th 
day. Disoriented 
throughout. 


2 

0/42 15 yr. W. F. 
12 hrs. vomited 

numerous times. 

Dehydrated. T. 

P.R. 100.4 92 24 

B.P. 128/80 
RLQ pathology 
No acetone 


10 hours 
Intravenous 500 
ce 5% G/S; 
Nembutal, gr. 
34; MS gr. 46 
Scopolamine, 
gr. }400 


Gas-oxygen-ether 


Acute suppura- 
tive gangrenous 
appendix 


65 minutes 
Closure. General 
clonic. 25 min. 


CA gluconate 10 
cc. Sodium pen- 
tothal gm. 5 


None. 3 plus ace- 
tone P.O. Dis- 
charged 12th 
day 


3 
4/42 14 yr. W. M. 
Dehydrated 
T.P.R. 1o1 120 
24. B.P. 120/70 


RLQ pathology. 
No acetone 


6 hours 

Intravenous 1000 
ce 5% G/S; MS 
gr. 14g; Atropine, 
gr. Ms0 


Gas-oxygen-ether 


Acute suppura- 
tive gangrenous 
appendix. Gen- 
eralized peritoni- 
tis. 


55 minutes 
Exploration.Gen- 
eral clonic. 15 
min. 

Sodium pentothal 
gm. .4 


3 day lethargy. 
Discharged 29th 
day 


+ 
2/42 16 yr. W. F. 
36 hrs. Vomited 
4 times. Dehy- 
drated. T.P.R 
100.6 95 20 B.P. 
130/75 
Rigid abdomen 
2 plus acetone 


2 hours 
Intravenous 
started MS gr. 
16; atropine gr. 


Gas-oxygen-ether 


Acute suppura- 
tive appendix. 
Generalized per- 
itonitis. 


60 minutes 

Exploration. Gen- 
eral ‘clonic. 20 
minutes 

CA gluconate 20 
cc. 10 %: sodium 
pentothal 25 gm. 


P.O. intermittent 
convulsions 18 
hrs. Hemiplegia, 
facial 1 day. Dis- 
charged 62nd 
day 


0/42 5 yr. W. F. 
18 hrs. Vomited 
3 times. Diar- 
rhea. Dehydrat- 
ed. T.P.R. 105.2 
140 36 
Rigid abdomen 
No acetone 


8 hours 

Plasma 150 cc. 
Saline 150 cc. 
Codeine gr. 4; 
Atropine gr. 4400 


Gas-oxygen 
duction. Ether 
operation 

Acute suppura- 
tive appendix. 
Generalized per- 
itonitis 


45 minutes 

Exploration. Gen- 
eral clonic 10 
minutes 

Deeper anesthesia 


Wound infection 
Discharged 28th 
day 


6 
10/42 4yr. W. M. 
48 hrs. Vomited 
3 times. Not de- 
hydrated. T.P. 
R. 100.8 120 28 


RLQ pathology 
No record acetone 


4 hours 

intravenous; 
Codeine gr. 42; 
Atropine gr. 
Loo0 


Gas-oxygen in- 
duction. Ether 
operation 
Acute suppura- 
tive appendix 


50 minutes 
Closure. General 
clonic. 15 min- 
utes 

Anesthesia stop- 
ped Oxygen C 
Agluconate 10 
ce. 10%. 
Wound infection. 
Discharged 29th 
day 
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convulsions. Closed anesthesia apparatus 
was employed on four patients and open 
drop ether on two in this series. Many 
writers strongly support the theory that 
fatalities are due to cerebral anoxemia 
resulting from the convulsion which in 
turn was caused by hyperventilation. 
Some reported cases with autopsy findings 
showed degenerative changes im the cells 
of the basal ganglia, presumably resulting 
from anoxemia. Incidentally, it may be 
significant to note the following facts: 
At the Cumberland Hospital mhalation 
anesthesias are administered by trained 
nurse anesthetists, there being a staff of 
five. It happened that only two of the 
nurses participated in this series. Each 
anesthetized three of the six patients. 
This may be purely coincidental. Finally, 
it may be said that with such a large num- 
ber of possible causative factors, most of 
which vary greatly in each individual case, 
it is extremely difficult to place blame on 
any one cause. Suffice it to say that pro- 
phylaxis, prompt recognition and prompt 
treatment are of paramount importance. 

Most of the convulsions occurring during 
anesthesia are said to occur in children or 
young adults. This was true of the present 
series with the exception of a sixty-one- 
year old white male. Although the in- 
cidence of these convulsive seizures is said 
to be slightly higher in the female, there 
were an equal number of male and female 
patients in this group. The convulsions are 
usually clonic in type and in the average 
case start in the eyelids, then involve the 
face, the neck, the upper and lower 
extremities progressively. Woolmer and 
Taylor* described the classical symptoms 
as follows: 

“The patient is a child or young adult 
with pyrexia, usually due to some acute 
septic condition. The theater is overheated. 
Atropine has been given and the dose may 
have been excessive. The patient is deeply 
anesthetized with ether, the pupils bemg 
dilated and inactive to light. The color is, 
as a rule, good and oxygenated ether is 
sometimes being given. The eyelids start 
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to twitch, then the face, and the con- 
vulsions become general. In the immedi- 
ately fatal cases, after five to ten minutes 
of convulsions, the respiration ceases, the 
patient goes blue, and the heart stops; in 
other cases, the convulsions stop but the 
patient dies later from cardiac failure; 
alternatively, recovery may follow the 
cessation of the convulsions.” 

The convulsions usually occur shortly 
after the opening of or during the closure 
of the peritoneum. There were three such 
instances in this series. 

The reported percentage of mortality in 
cases of convulsions occurring under anes- 
thesia varies between fifteen and fifty per 
cent. There was only one death in this 
series and it was not attributed to the 
convulsion. (Case 1, Table 1.) The patient, 
a sixty-one year old male with a gan- 
grenous gallbladder, succumbed on the 
fifth postoperative day from a rather 
typical hepatorenal failure. Unfortunately, 
permission for autopsy was not obtained. 
The remaiing patients made eventual 
complete recoveries with no sequelae. 

In every case of emergent abdominal 
surgery, a sensible parental administration 
of necessary fluids should be given as a 
preoperative measure. The peritoneal dam- 
age incurred during the several hours 
necessary for this preoperative care is not 
so great that the patient should be rushed 
to the operating room. This is particularly 
true since the advent of chemotherapy for 
intraperitoneal use. Plasma, if necessary, 
should be given in addition to the usual 
electrolytes, depending upon hematocrit 
readings, acetonuria and plasma “falling 
drop” determinations or blood plasma 
readings, if available. It is fully realized 
that many hospitals do not have all of these 
means on hand both day and _ night. 
Nevertheless, every possible effort should 
be -made to correct dehydration, hemo- 
concentration and acidosis before opera- 
tion. Experience with these patients has 
taught the authors much im this respect. 
In the literature the incidence of con- 
vulsions associated with spinal anesthesia 
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is negligible compared to that with in- 
halation anesthetics. It is worth while 
to consider the use of spinal anesthesia in 
these toxic individuals, even though the 
patient be young, since if judiciously 
administered it may be given safely even to 
children. Overheating of the operating 
room and of the patient by too many 
blankets and sterile drapes should be 
avoided. Whether atropine is a causative 
factor in convulsions of this type is a 
moot question. It should perhaps be given 
in smaller dosage than the individual 
case calls for. Hyperventilation should be 
avoided in order to prevent the too rapid 
loss of carbon dioxide and the development 
of alkalosis. Finally, the necessary equip- 
ment for the speedy intravenous admin- 
istration of sodium pentothal should be on 
hand in the operating room, particularly 
if the case in question is of the afore- 
mentioned toxic group. 

If a convulsion occurs during anesthesia, 
the following measures should be adopted 
quickly: Stop the anesthesia but maintain 
a satisfactory airway; stop the operation; 
take rectal temperature and if above 
103°F., sponge the patient. In addition, 
if the position of the patient on the table 
is other than that of normal dorsal recum- 
bency, such as lithotomy, on a gallbladder 
rest, quickly place the individual in the 
natural recumbent position. Finally, but 
most important of all, administer intra- 
venously a few cubic centimeters of a 
2.5 per cent solution of sodium pentothal. 
Less than 0.5 Gm. is all that is necessary 
and this will quickly suppress the con- 
vulsion. If the latter occurred during or 
near the time of closure of the abdomen, 
probably no further anesthesia will be 
necessary. If the convulsion occurred 
shoitly after the onset of operation and 
further anesthesia is actually necessary, it 
is safe to readmimister the anesthetizing 
agent. Apparently the patient resumes a 
physiologic balance during the treatment 
period. Naturally, the operation should be 
completed as quickly as is feasible. 

In four of the six patients, the con- 
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vulsions immediately ceased following the 
administration of sodium pentothal. It 
must be said that there was procrastination 
with other measures before such adminis- 
tration, a mistake which will not happen 
in the future should the occasion arise. 
Intravenous calcium gluconate was tried 
on three patients with no success. Once 
anesthesia was deepened with apparent 
success. Such a procedure is not advised 
inasmuch as it is questionable and because 
there is such a valuable agent as pentothal 
sodium on hand. 


SUMMARY 


Convulsions during anesthesia are rather 
uncommon but it is important for physi- 
cians to be on the alert to treat these 
unfortunate occurrences and prevent them 
if possible. Six convulsions during anes- 
thesia were encountered in one year. 

The etiology of these convulsions is 
extremely vague. The literature is replete 
with possible causes, many of which 
contradict each other, thereby making 
the situation more confusing. 

Despite lack of knowledge concerning 
the causative factors, we should give 
strict attention to the preoperative care of 
our patients, particularly those who are 
acutely ill and toxic, thereby very likely 
lessening the number of convulsions during 
anesthesia. The authors recommend the 
prompt administration of sodium pentothal 
as advocated by Lundy. 

Heretofore the mortality in patients 
having convulsions during anesthesia was 
extremely high. With sodium pentothal at 
hand, this figure should be lower. There 
was only one death among the six patients 
herein presented and this was attributable, 
not to the convulsion but to hepatorenal 
failure on the fifth postoperative day. 
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CLASSICAL HERNIORRHAPHIES OF BASSINI, HALSTED AND 
FERGUSON 


Joun E. Summers, M.D. 
Resident in Surgery, The Henry Ford Hospital 
DETROIT, MICHIGAN 


HE original papers by Bassini, Hal- 

sted and Ferguson, dealing with the 

operative treatment of inguinal her- 
nia, are not only of great historical 
interest, but also of great practical value 
to the student of the operative technics for 
inguinal herniorrhaphy. It was, therefore, 
thought to be of interest to bring together 
in one paper the essential features of the 
original papers by these surgeons, for 
the most part, in the original words of 
the authors. 

The Bassini repair for inguinal hernia 
described fifty-seven years ago was the 
key to this problem which had baffled all 
previous surgeons. Further, the Bassini 
repair of 1889 is as modern as 1946 and 
will continue to be modern until further 
evolution of man changes the congenital 
_ defect in the lower abdomen which makes 
inguinal hernia possible. 

All drawings are from the originals and 
are exact in detail and in number except 
for those accompanying Ferguson’s paper. 
The essential drawings from his original 
article and his book on hernia were 
selected to illustrate his operation here. 

The papers are discussed chronologically. 
It is believed that Bassini’s paper, pre- 
senting 251 cases operated over a previous 
period of 414 years, dated “Padua, den 30. 
Juli 1889,” but not published until 1890, 
should be placed first, from a chronological 
standpomt, while Halsted’s five cases, 
representing a period of six months’ work 
and published December, 1889, is placed 
second. Halsted radically changed his 
operation of 1889 until 1903 when he re- 
vealed a totally different type of operation 
for the repair of inguinal hernia, while 


87 


the Bassini herniorrhaphy has remained 
the same through the years. 


BASSINI! 1889 


Dr. Edward Bassini began his famous 
paper of 1889 as follows: “After all that has 
been written with such feverish diligence 
up to the present time concerning the 
radical cure of mguinal hernia it would 
certainly appear hazardous to publish 
something further on this subject. I re- 
solved, therefore, to take up the treatment 
of this difficult and delicate theme only 
because I can illuminate the problem by 
demonstrative facts and diligent investiga- 
tions on patients.” 

Bassini discusses the types of operations 
in vogue at that time, the high recurrence 
rate prevalent with these operations, the 
necessity of wearing a truss after operation, 
and briefly, his own experience with these 
operations. Of the operations prevalent at 
that time for the repair of inguinal hernia, 
Wood’s and Czerny’s were the most popu- 
lar. “Of the numerous methods of opera- 
tive approach which have been described 
for the radical treatment of inguinal hernia, 
only those of Wood and Czerny are in use 
at the present time ... as well as the 
modifications of these operations by the 
different surgeons which do not essentially 
change the above mentioned methods of 
operation. Wood closes the enlarged ingui- 


‘nal canal, in which he invaginates a part 


of the hernia sac and closes the wall of the 
inguinal canal and the crus of the external 
opening over this invaginated part. Czerny, 
on the other hand, removes the hernia sac, 
lets the neck retract and closes the external 
inguinal ring with deep (buried) sutures. 
Wood’s method is only applicable with 
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= Fic. 3. Fic. 4. 


Fic. 1. Bassini 1889 plate 1. Throughout these drawings of Bassini, Halsted and Ferguson the’ same lettering 
means the same thing and is to be interpreted as follows: d. s., dreifache Schicht—internal oblique abdominal . 
muscle plus the transverse abdominal muscle plus the transversalis fascia. e. v., epigastric vessels; e. 0.,-aponeu- ae 
rosis of the external oblique muscle; i. 0., internal oblique muscle; p. |., Poupart’s ligament; s. c., spermatic 
cord; v, vein; v. d., vas deferens; c. t., conjoined tendon; c., cremaster muscle; sac—the hernial sac; p., peri- 
toneum. In all of these drawings the details of the illustrations accompanying the original article have been 
retained. 

Fic. 2. Bassini 1889 plate 2. The internal oblique and transverse muscles and the transversalis fascia is being 
sewed to the “‘hinteren Rand des Poupart’schen Bandes.” A continuous suture is shown as in the original but 
Bassini used interrupted sutures. 

Fic. 3. Bassini 1889 plate 3. The closure of the aponeuosis of the external oblique muscle over the spermatic cord. 
Here also Bassini used interrupted sutures. 

Fic. 4. Bassini 1889 plate 4. Sagittal section of the abdominal wall after the completion of a Bassini hernior- 
rhaphy showing the spermatic cord lying between the aponeurosis of the external oblique muscle in front and 
the “‘dreifache Schicht”’ behind and below; s. f., subserosal fat; s. c. subcutaneous tissue. 
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Fic. 5. Halstead 1893 plate 1. v. v., stumps 
of excised veins. The hernia sac has been 
cut away, the veins of the spermatic cord 
excised and the peritoneum closed with 
interrupted sutures. Six (or eight) inter- 
rupted mattress sutures are shown which 
“pass through the aponeurosis of the ex- 
ternal oblique, internal oblique and trans- 
versalis muscles and transversalis fascia 
and Poupart’s ligament and fibers of the 
aponeurosis of the external oblique muscle 
on the other.” 


the reducible hernia, not with the irre- 
ducible hernia. Therefore it has a limited 
applicability.” 

Explaining the plan of his operation 
Bassini wrote: ‘“‘I conceived the idea that 


a radical cure might be obtained by a 


reconstruction of the inguinal canal, as it 
exists in the physiological condition, that 
is, a canal with two openings, one abdomi- 
nal and one subcutaneous, further, with 
two walls, one posterior and one anterior, 
through the middle of which the spermatic 
cord would pass obliquely. With the aid of 
the anatomical knowledge of the inguinal 
canal and inguinal hernia, obtained by 
dissections of cadavers, it was easy for me 
to find a method of operation which fulfilled 
the above mentioned requirements and 
made possible a radical cure without the 
necessity of wearing a truss. According to 
this method, which I have used exclusively 


Fic. 6. Halsted 1892 plate 2. After tying the 
mattress sutures the vas deferens and one 
vein are seen outside of the aponeurosis of 
the external oblique muscle. Halsted uses 
only one row of sutures, (besides the row 
used to close the peritoneum). He says: 
“to secure for the cord the position which 
Bassini recommends an additional row of 
stitches is required. Unless it should be 
demonstrated by a comparison of the re- 
sults of the two methods that there is 
something to be gained by these addi- 
tional stitches, it would be well for the 
sake of the wound and the operator to 
discard them.” 


since 1884 and which I will now describe, I 
have operated on 262 hernias, 251 of which 
were reducible and irreducible and 11 
strangulated.”’ 

Using antiseptic technic Bassini divides 
his operation into four parts. 

“1. I imcise the skin in the inguinal- 
scrotal region, exposing the aponeurosis of 
the external oblique muscle over the ingui- 
nal canal, exposing the cruri of the subcuta- 
neous inguinal ring, and ‘stille die Blutung.’ 

“>. I cut through the aponeurosis of 
the external oblique muscle from the sub- 
cutaneous inguinal ring to the abdominal 
inguinal ring, free up the two leaves of the 
aponeurosis of the external oblique muscle, 
isolate and raise up, in toto, the 
spermatic cord and the neck of the hernia 
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Fic. 7. Halsted 1893 plate 3. s., buried skin-stitch, 
tied. s’., buried skin-stitch, introduced but not 
tied. Halsted wrote in a footnote; “Instead of 
the interrupted buried skin suture as shown in 
Plate 3, we now use an uninterrupted buried 
skin suture without knots, which is withdrawn 
after two or three weeks.” The transplanted 
cord lies on the aponeurosis of the external 
oblique muscle and is covered by skin only. 


sac. With the forefinger under these struc- 
tures, I isolate the neck of the hernia sac up 
to the mouth of the hernia from the 
elements of the spermatic cord. The separa- 
tion proceeds without great difficulty with 
blunt instruments when one is dealing with 
an acquired or congenital hernia. The 
separation of the neck of the sac must be 
extended into the iliac fossa, above the 
mouth of the sac itself. Similarly I isolate 
the body and the base of the sac, open 
the base of the sac and Jook for adhesions 
holding viscera in the hernia or if the 
omentum is thickened. If this is the case I 
cut the adhesions and remove as much of 
the omentum as is necessary. After the re- 
placement of the viscera I twist the neck of 
the sac, place a tie on the other side of 
the mouth and amputate the sac 14 cm. 
from the ligature. When the hernia is very 
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large and the neck and mouth of the sac 
are broad, I place, besides the simple 
ligature, a purse-string suture to safeguard 
the closure and to prevent the slipping off 
of the tie. 

“3. I retract the isolated spermatic cord, 
placing it gently on the abdominal wall. I 
do the same, when it is necessary, with the 
testicles, which would be pulled out of the 
scrotum; with sharp and broad hooks I 
retract the lower leaf of the aponeurosis of 
the external oblique muscle downward, 
the upper leaf upwards, and in this manner 
one succeeds in exposing the groove which 
is formed by Poupart’s ligament until it’s 
posterior edge and one cm. above the place 
where the spermatic cord comes out of the 
iliac fossa are exposed; next I free up the 
external edge of the rectus abdominis 
muscle and the threefold layer which is 
formed by: Musculus obliquus internus, 
M. transversus, Fascia verticalis Cooperi 
(the fascia transversalis), from the aponeu- 
rosis of the external oblique muscle and 
from the subserosal adipose tissue until the 
threefold layer can be sewed to the poste- 
rior edge of Poupart’s ligament without 
difficulty. After this is done I sew these two 
parts together with interrupted sutures, for 
a length of 5 to 7 cm., from the crest of the 
os pubis to the point of emergence of the 
spermatic cord, which ts shifted about 1 cm. 
towards the anterior superior iliac spine. 


‘With this the third part of the operation is 


finished and the internal or abdominal 
inguinal ring and the posterior wall of the 
inguinal canal are restored. 

“It is advisable to use interrupted silk 
sutures and to sew 2 to 3 cm. from the edge 
of the threefold muscular-aponeurotic layer. 
The first two sutures beginning close to the 
os pubis also take in the outside edge of 
the rectus abdominis muscle. If the opera- 
tion were to end at this point, one could 
see, if the patient be stimulated to vomit, 
(I have tried this on my first 50 cases) that 
the inguinal region is able to withstand the 
strongest intra-abdominal pressure, and 
that the three-fold muscular-aponeurotic 
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Fic. 8. Ferguson plate 1, 1899. Ferguson’s 
original article is abundantly illustrated 
by eleven drawings which show every step 
from the line of incision to the skin closure. 
In his book of 1907 he uses the drawings, 
whose essential features are shown here to 
illustrate his herniorrhaphy. “The author 
considers the congenitally deficient origin 
of the internal oblique and transversalis 
muscles one of the most frequent and im- 
portant causes of oblique inguinal hernia.” 


layer fixed to Poupart’s ligament is stretched 
tightly but remains unchanged in Its new 
position. 

‘4. I place thespermatic cord in its place, 
also the testicles, suture together the apo- 
neurosis of the external oblique until the 
edges are sewed together down to the cruri 
of the spermatic cord, and unite the skin, 
finally put on the bandage.” 

Bassini summarizes his case as follows: 


Healed from 1 to 44 years... 108 cases 
Healed from 6 months to 1 year 33 cases 
Healed from 1 to 6 months.... 98 cases 
Unknown results............. 4 cases 
Death from other cause 15 days 
postoperatively............ I case 


251 cases 
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Fic. 9. Ferguson plate 2, 1899. The opening and 
inspection of the inside of the hernia sac. 


HALSTED,’ 1893 


At the staff meeting of the Johns Hop- 
kins Hospital faculty on November 4, 1889, 
Wm. S. Halsted, Professor of Surgery of 
that institution, presented five patients on 
whom he had performed a new type of 
operation for the cure of inguinal hernia. 
The first operation had been done on June 
13, 1889. It is of interest that this opera- 
tion was published in the first issue of the 
Johns Hopkins Hospital Bulletin and shortly 
after the opening of the hospital. Also of 
interest is Case 3, operated August 16, 
1889. In this case Halsted notes on August 
26th: “‘Passes urine through wound. In- 
fer that one of the deep sutures was passed 
through the wall of the bladder,” and on 
September 4th: “Patient passes all of his 
urine through the penis.” 

The operation is described as follows :? 

“‘1. The incision begins at the external 
abdominal ring, and ends one inch or less 
(less than one inch in children) to the 
inner side of the anterior superior spine of 
the ilium on an imaginary line connecting 
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Fic. 10. Ferguson plate 3, 1899. ““The cremaster 
muscle is allowed to hug the cord and is re- 
attached to the internal oblique muscle. 
The transversalis fascia forms the internal 
ring. In hernia its fibers have become more or 
less stretched above and around the cord. To 
rectify this condition take up the slack in the 
fascia by means of a suture, interrupted or 
continuous.” 


the anterior superior spines of the ilia. 
Throughout the entire length of the inci- 
sion everything superficial to the perito- 
-neum is cut through. 

“2. The vas deferens with its vessels is 
carefully isolated up to the outer termina- 
tion of the incision, and held aside. 

‘3. The sac is opened and dissected 
from the tissues which envelope it. 

‘“*4. The abdominal cavity is closed by 
quilted sutures passed through the perito- 
neum at a level higher by 114-2 inches, 
than that of the so-called neck of the sac. 

“The vas deferens and its vessels are 
transplanted to the upper outer angle of 
the wound. 

“6. Interrupted, strong silk, suture, 
passed so as to include everything between 
the skin and the peritoneum, are used to 
close the deeper portion of the wound, 


Fic. 11. Ferguson plate 4, 1899. “Suture the 
internal oblique and transversalis muscles to 
the internal aspect of Poupart’s ligament, 
and restore their normal origin. The external 
edges of the aponeurosis of the external 
muscle are brought together in [ateral folds 
or by overlapping.” 


which is sewed from the crest of the pubes 
to the upper outer angle of the incision. 
The cord now lies superficial to these 
sutures, and emerges through the abdomi- 
nal muscles about one inch to the imner side 
of the anterior superior spine of the ilium. 

“‘7. The skin is united over the cord by 
interrupted stitches of very fine silk. These 
stitches do not perforate the skin and when 
tied they become buried.” 

By February 17, 1891, Halsted had per- 
formed this operation twenty-one times.* 
His more authoritative paper, from the 
aspect of time and cases, appeared in 1893 
with a collection of fifty-eight cases.‘ In 
this paper he gave a historical, review of 
the operations for inguinal hernia and then 
describes his operation. 

“Bassini’s operation and mine are so 
nearly identical that I might quote his 
results in support of my operation. In- 
stead of trying to repair the old canal 
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Fic. 12. Ferguson plate 5, 1899. “If the 
conjoined tendon is deficient or absent, 
or if a direct hernia co-exists, the sheath 
of the rectus muscle is opened freely 
down to the pubic bone and the muscle 
brought across the weak point to Pou- 


part’s ligament.” This is known as 
Bloodgood’s operation and is given in 
the very extensive article; ‘“Oper- 
ations on 459 Cases of Hernia, etc. in 
the Johns Hopkins Hospital from June 
1889 to January, 1899,” by Jos. C. 
Bloodgood M.D., the Johns Hopkins 
Hospital Reports, Vol. 7, 1898-99, pp. 
224 to 561. 
and the internal abdominal ring, as 
McEwen had tried to do, I make a new 
canal and a new ring. The new ring should 
fit the cord as snugly as possible, and the 
cord should be as small as possible. The 
skin incision extends from a point about 
5 cm. above and external to the mternal 
abdominal ring to the spine of the pubes. 
The subcutaneous tissues are divided so as 
to expose clearly the aponeurosis of the 
external oblique muscle and the external 
abdominal ring. The aponeurosis of the 
external oblique muscle, the internal obli- 
que and transversalis muscles and the 
transversalis fascia are cut through from 
the external abdominal ring to a point 
about 2 cm. above and external to the 
internal abdominal ring. The vas deferens 
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Fic. 13. Ferguson plate 6, 1899. Ferguson was 
very fond of the semilunar incision; a. s. s. i., 
anterior superior spine of the iliac bone. 


and the blood-vessels of the cord are iso- 
lated. All but one or two of the veins of the 
cord are excised. The sac is carefully iso- 
lated and opened and its contents replaced. 
A piece of gauze is usually employed to 
replace and retain the intestines. With the 
division of the abdominal muscles and the 
transversalis fascia the so-called neck of 
the sac vanishes. There is no longer a 
constriction of the sac. The communication 
between the sac and the abdominal cavity 
is sometimes large enough to admit one’s 
hand. The sac having been completely 
isolated and its contents replaced, the 
peritoneal cavity is closed by a few fine 
silk mattress sutures, sometimes by a 
continous suture. The sac is cut away close 
to the sutures. The cord in its reduced form 
is raised on a hook out of the wound to 
facilitate the introduction of the 6 or 8 deep 
mattress sutures, which pass through the 
aponeurosis of the external oblique muscle 
and through the internal oblique and trans- 
versalis muscles and the _ transversalis 
fascia, on the one side and Poupart’s 
ligament and fibers of the aponeurosis of 
the external oblique muscle on the other. 
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Fic. 16. Fic. 17. 

i Fic. 14. Halsted 1903, plate 1. Plate 1 shows the sixth step of the operation. The veins of the cord (if large) have 

3 been carefully excised, without injury to the vas deferens. The hernia sac has been cut away and trans- 
planted “far out under the internal oblique muscle.” Here the lower flap of the cremaster muscle and fascia 
has been drawn up under the internal oblique muscle by very fine silk stitches. The vas deferens, being left 

in its natural bed is, therefore, covered by the cremaster muscle. 

; Fic. 15. Halsted 1903, Plate 2. The first row of fine silk sutures pulling the cremaster and its fascia up under ; 
the internal oblique muscle has been tied. The second row of sutures, catgut, which will hold the internal 
oblique muscle and the conjoined tendon to Poupart’s ligament, have been placed. 

Fic. 16. Halsted 1903, Plate 3. The first row of sutures has been covered. The second row has been tied, the 
only parts being visible are those which have pierced Poupart’s ligament. The third row of sutures, which 

; will pull the lower leaf of the aponeurosis of the external oblique muscle up under the upper leaf, has been 

laid. 

Fic. 17. Halsted 1903, Plate 4. The third row of sutures has been tied, the fourth row of sutures have been 
placed, which when tied will complete the overlapping of the cut edges of the aponeurosis of the external 
oblique muscle. The skin is closed with a buried continuous silver suture, and the incision covered with five 
or six layers of silver foil. 
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“The two outermost of these deep mat- 
tress sutures pass through muscular tissues 
and the same tissues on both sides of the 
wound. They are the most important 
stitches, for the transplanted cord passes 
out between them. If placed too close to- 
gether, the circulation of the cord might 
be imperiled, and if too far apart, the 
hernia might recur. They should, however, 
be near enough to each other to grip 
the cord. The precise point out to which the 
cord is transplanted depends upon the 
condition of the muscles at the internal 
abdominal ring. If in this situation they are 
thick, and firm, and present broad raw 
surfaces, the cord may be brought out here. 
But if the muscles are attenuated at this 
point, and present thin cut edges, the cord 
is transplanted further out.* 

Thetransplanted cord lies on the aponeu- 
rosis of the external oblique muscle and is 
covered by skin only. . . . Our patients 
are kept on their backs for 21 days.” 


FERGUSON,” 1899 


Alexander Hugh Ferguson, Professor of 
surgery of the Chicago Post-Graduate 
Medical School, presented his collection 
of sixty-four cases representing his opera- 
tion for the cure of inguinal hernia, in 
July, 1899.° Primary union occurred sixty- 
one times although he had used rubber 
gloves only six times (on three bilateral 
cases). This paper is profusely illustrated 
with eleven drawings, which show all the 
details of the operation. He has reduced 
the number of illustrations in his book® 
published eight years later in 1907. Fergu- 
son says in this book on page 280: “‘Since 
the presentation of this operation (1899) to 
the profession the writer has not found it 
necessary to make any material improve- 
ments or modifications.” 

Through clinical work and dissections on 
cadavers Ferguson learned that many 
people had a more or less extensive defect 


“* Instead of the interrupted buried skin suture as 
shown in Plate 3, (Halsted, 1893), we now use an un- 
interrupted buried skin suture without knots, which is 
withdrawn after two or three weeks.” 
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Fic. 18. Halsted 1903, Plate 5. A sagittal section 
through the abdominal wall after the Halsted 
herniorrhaphy of 1903, showing the over- 
lapping of the layers of the abdominal wall 
and the spermatic cord in its natural position. 


between the lower edge of the internal 
oblique muscle and Poupart’s ligament. 
“The first important observation I made 
was that the return hernial protrusion 
began at the upper and outer portion of the 
seat of operation above the cord, and usu- 
ally near Poupart’s ligament. To my aston- 
ishment, I found an angle between the 
lower border of the internal abdominal obli- 
que muscle and inner aspect of Poupart’s 
ligament wholly unprotected by the inter- 
nal oblique and transversalis muscles.” 

The operation ts divided into four steps: 

1. In his original paper’ he uses only the 
strongly, upwardly curved incision, the 
“‘semilunar skin incision,” but in his book® 
he says, “or straight,” skin incision. He 
preferred the highly curved incision be- 
cause of the greater exposure. “Take a 
pledget of gauze and with it turn the flap 
of the skin, subjacent fat and fascia down- 
ward and outward over the thigh.” 

2. He exposes the contents of the ingui- 
nal canal by cutting through the aponeu- 
rosis of the external oblique muscle, “far 
beyond the internal ring.” 

3. The hernia sac is opened, investigated 
and any excess omentum is suture-ligated 
and removed. The sacis ligated or sutured or, 
“an internal purse string thrown around it. 
The transplantation of the stump of the sac 
high up underneath of the deep muscles, or 
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Fic. 19. Halsted 1903, Plate 6. “‘The vas deferens 
should not be raised from its bed or handled or 
even touched, lest thrombosis of its veins occur.” 
In a foot note Halsted says; “The fact is that 
the vas deferens is frequently accidentally 
handled or squeezed, but harm that we know 
of has never resulted since we have recognized 
the necessity for exercising great care in the 
separation and ligation of the veins.” Here the 
hernia sac and spermatic veins, s.v., are picked 
up without manipulating the vas deferens, 
v. d. Intestine, i., is shown in the sac. 


twisting it and suturing it at the internal 
rmg has nothing special to recommend 
it... . The cord is not disturbed... . 
Tearing the cord out of its bed is without 
any anatomic reason to recommend it... . 
Let the cord alone, especially the vas defer- 
ens, for it is the sacred highway along 
which travel the vital elements indispensa- 
ble to the perpetuity of our race... . 
“The veins of the cord should not be 
disturbed. If a variocele complicates the 
hernia, deal with it in the usual way. 
“The cremaster muscle is allowed to hug 
the cord and is reattached to the internal 
oblique muscle, for in this, its normal posi- 
tion, it is afforded an opportunity to re- 
sume its double function of (a) holding 
down the muscle from which it originally 
received its muscular fibers, and (b) by 
its contraction aid in emptying out the 
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Fic. 20. Halsted 1903, Plate 7. “Four years ago 
the author used, for the first time, a part of 
the aponeurosis covering the right rectus 
muscle to close the lower part of the right 
inguinal canal. I felt compelled in this case to 
resort to some such measure, for the internal 
oblique was fatty and attenuated to a degree 
not very often seen by us, and the rectus muscle 
did not seem to promise so much as its fascia 
did. This patient was a college-mate of mine 
and for this reason I wished, perhaps, more 
than ever, to be very sure of the result. One 
year ago I examined this patient very care- 
fully and was gratified to find as solid a 
closure as one could desire.” r. a., rectus ab- 
dominis muscle; s. r. sheath of the rectus 
muscle. 


valveless veins, m the cord. No part of the 
muscle should be removed, but its redund- 
ancy is taken up with the suturing of the 
transversalis fascia and internal oblique. 

‘“An abnormal quantity of subserous 
adipose tissue Is sometimes deposited 
around the sac and cord and along Pou- 
part’s ligament. This is an etiologic factor 
in hernia, and if not removed tends to 
cause a return of the hernia.” 

The transversalis fascia, which forms 
the internal inguinal ring, being stretched 
by the hernia, is sutured up with a sepa- 
rate suture or with the suture used to sew 
the internal oblique muscle to Poupart’s 
ligament. 
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4. The internal oblique and transversalis 
muscles are sutured to Poupart’s ligament. 
“Take care not to split Poupart’s ligament 
by grasping the same longitudinal fibers 
with the needle each time.” 

5. Ferguson uses Bloodgood’s operation’ 
when he deals with a case having a weak 
conjoined tendon. In Bloodgood’s own 
words: “‘In my method the sheath of the 
rectus is divided posteriorly and the belly 
of the muscle is brought out behind the 


internal oblique.” The rectus abdominis 


muscle itself is sewed to Poupart’s ligament. 
Concerning this procedure Halsted* wrote: 
“The transplantation of the rectus muscle 
recommended by Bloodgood to close this 
defect (insufficient conjoined tendon) seems 
to accomplish what its originator hoped it 
might, although, a priori, one would fear 
that this powerful straight muscle must 
eventually draw away from Poupart’s 
ligament to which it had been sewed.” 

The aponeurosis of the external oblique 
muscle are sewed together in lateral folds 
or by overlapping. The patient is kept in 
bed for three weeks. No. 1 chromic catgut 
is used to tie off the sac Nos. 00 and o 
chromic catgut for all other sutures. 

Ferguson believes that, *‘The key to the 
radical cure of bolique inguinal hernia is to 
suture the internal oblique muscle and its 
tendon to the inner aspect of Poupart’s 
ligament, as low down as possible, without 
undue tension, after having ablated the 
sac and strengthened the internal ring with 
a few stitches above the root of the cord. 
Any operation for cure of hernia that 
diverts the cord frum its natural course 
favors return, endangers the testicle and 
is empirical.” 


HALSTED,® 1903 


In his paper of 1903,8 Halsted describes 
his new operation for inguinal hernia. This 
operation represented a great deal more 
experience than that described in 1893: 
“The present operation has been evolved 
by degrees and stands for the experience of 
14 years derived from more than 1,000 
operations for the cure of inguinal hernia.” 
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Previously he had stressed excision of 
the veins of the cord and transplantation 
of the cord. But now, “‘The success attend- 
ing excision of the veins (118 cases without 
recurrence at the site of the transplanted 
vas deferens) seemed to justify a continu- 
ance of this practice, provided it occasioned 
no undesirable results; but excision of the 
veins with transplantation of the vas de- 
ferens taught us that, not infrequently, a 
hydrocele, usually imsignificant in size, 
was to be expected, and that in about 10% 
of the cases atrophy of the testicle had 
occurred.” 

A new feature of this operation of 1903 is 
the use of the cremaster muscle: “A device 
which we hit upon in our efforts to close 
more securely the lower part of the canal, 
but which we now make use of as often as 
feasible, probably in over 75% of the cases, 
is the utilization of at least a part of the 
cremaster muscle, which we formerly cut 
away.” 

Halsted describes his new operation: 

“1. The aponeurosis of the external 
oblique muscle is divided and the two 
flaps reflected as in the Bassini-Halsted 
operation. 

“2. The cremaster muscle and fascia is 
split, not directly over the centre of the 
cord, but a little above it. 

“3. The internal oblique muscle is made 
as free as possible. A little artefaction is 
here often necessary. If the muscle cannot 
be drawn, without tension, well down to 
Poupart’s ligament, it helps, I thmk, to 
make a relaxation cut or two in the anterior 
sheath of the rectus muscle under the 
aponeurosis of the external oblique muscle. 
This sheath bemg in part the aponeurosis 
of the internal oblique muscle, one can 
readily comprehend that incisions into it, if 
properly made, might be of service. It is 
well, however, to postpone making such 
incisions until the sewing of the internal 
oblique muscle to Poupart’s ligament is 
begun, for then the amount of tension can 
be nicely gauged and the number, length 
and precise position of the relaxation cuts 
determined. A second reason for postponing 
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the relaxation incisions into the anterior 
sheath of the rectus muscle is that we 
sometimes use this portion of the rectus 
sheath to close the lower part of the ingui- 
nal canal. 

“*4. When the veins are large, and this is 
usually the case, they should be excised 
with very great care to avoid even the 
slightest extravasation of blood into the 
tissues about the smaller veins and about 
the vas deferens which they accompany. 
And the vas deferens, as first emphasized 
by Bloodgood, should not be raised from 
its bed or handled or even touched, lest 
thrombosis of its veins occur. (The fact 
is that the vas deferens is frequently 
accidentally handled or squeezed, but 
harm that we know of has never resulted 
since we have recognized the necessity for 
exercising great care in the separation and 
ligation of veins.) (Halsted 1903 Plate 6.) 
The veins should be ligated as high up in 
the abdomen as possible, being pulled down 
quite firmly just before the ligature (in a 
needle with the blunt end first) is passed 
between them. As a precaution against 
slipping, we apply two ligatures of fine 
silk, both for the abdominal stump and for 
the testicle stump of the veins. The farther 
from the testicle the veins are divided, the 
better, provided, of course, that their 
stump Is external to the external abdominal 
ring. 

‘*s, Ligation of the sac by transfixion or 
by purse string suture at the highest possi- 
ble point. Both ends of this suture, after 
tying, are threaded on long curved needles, 
then carried far out under the internal 
oblique muscle from behind forwards, and, 
passing through this muscle, about 5 mm. 
apart, are tied. 

“6. The lower flap of the cremaster 
muscle and its fascia is drawn up under the 
mobilized internal oblique muscle and 
held in this position by very fine silk 
stitches, which having engaged firmly a 
few bundles of the cremaster, perforate the 
internal oblique, preferably where it is 
becoming aponeurotic, and are tied on the 
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external surface of the latter; (Halsted 
1903 Plate 1). 

“7, The internal oblique muscle, mobi- 
lized, and possibly further released by 
incising the anterior sheath of the rectus 
muscle, is stitched (the conjoined tendon 
also) to Poupart’s ligament in the Bassini- 
Halsted manner. (Halsted, 1903 Plate 2.) 

“8. The aponeurosis of the external 
oblique muscle is overlapped, as shown in 
Halsted 1903, Plates 3 and 4. This is 
known as Andrew’s method, although de- 
vised independently by us. 

“‘g. The skin is closed with a buried 
continuous silver suture, and the incision 
covered with five or six layers of silver 
foil. It is unnecessary to dress or examine a 
wound closed in this manner for two weeks, 
when the wire may be withdrawn. Patients 
are kept in bed from eighteen to twenty- 
one days.” 


SUMMARY 


Eduard Bassini’s paper describing his 
new operation for inguinal hernia was 
dated July 30, 1889 but did not appear 
until 1890. He had operated, upon 251 
patients over a four and one-half year period 
with six recurrences. The main features of 
his operation are: suture of the threefold 
layer to Poupart’s ligament to form the 
posterior wall of the new inguinal canal; 
suture of the aponeurosis of the external 
oblique muscle over the cord, forming the 
anterior wall of the new inguinal canal. 

Wm. S. Halsted’s new operation for 
inguinal hernia was described December, 
1889. He presented five patients, represent- 
ing work over a six-month period. The 
main features of this operation are: exci- 
sion of most of the veins of the spermatic 
cord; transplantation of the vas deferens 
under the skin; closure of the structures of 
the abdominal wall (excluding the perito- 
neum and the skin) in one layer with 
interrupted mattress sutures. 

Alexander Hugh Ferguson’s inguinal 
herniorrhaphy, having been performed by 
him sixty-four times, was described July 1, 
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1899. In his book in 1907, he still recom- 
mended the same operation. The main 
features of the Ferguson herniorrhaphy 
are: leaving the cord undisturbed; utilizing 
the cremaster muscle and the transversalis 
fascia in the repair, and suturing the inter- 
nal oblique muscle and the conjoined 
tendon over the spermatic cord to Pou- 
part’s ligament, it being recommended that 
the spermatic cord not be lifted from its 
natural bed. 

Wm. S. Halsted published his new 
method of hernia repair August, 1903. The 
main features of this operation, as con- 
trasted with the Halsted of 1893, are: 
transplantation of the neck of the sac, 
careful excision of any enlarged veins 
of the spermatic cord, utilization of the 
cremaster muscle and the transversalis 
fascia in the repair, and placing three rows 
of interrupted silk sutures and one of 
catgut in an overlapping type of repair of 
the layers of the region. Concerning this 
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operation, Ferguson® wrote in his book: 
“This modification, which is very similar 
to my operation, was not published until 
three years after I produced my method.” 
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TRACTION LOOP 


Daniet LeRay BorpDen, M.D. 
Clinical Professor of Surgery, George Washington University 


WASHINGTON, D. C. 


HE removal of skin sutures is and 
| always has been a tormenting mental 

hazard for most patients. Only too 
frequently the impending procedure is dis- 


Fic. 1. Usual, more painful method of cutting 
sutures. 


Fic. 2. Threading “traction loop” 
through completed suture line. 


= 


Fic. 3. “Traction loop” completed. 


‘ cussed with other patients or friends, who 
have themselves been the subject of this 

experience, until a build-up is established 
is far beyond the importance of the occasion. 
Then, too, a hospital atmosphere following 
: surgery leads to an apprehensive attitude 
which magnifies the real significance of this 
relatively simple procedure. More fre- 
quently than not the patient makes every 
effort to school himself or herself against 
the mevitable suture removing day. 

To lessen the pain of suture removal it 
occured to me some time ago to employ the 
introduction into the suture line of a 
“traction loop”’ to facilitate the elevation 
of the stitch at the time of removal. This is 
such a simple device that it may have been 


practiced by others. At any rate, I have 
never seen it used routinely and present it 
for the benefit of those to whom it may 
appeal. 


Fic. 4. Cutting sutures with the help of the 
“traction loop.” 


It is my custom to suture the skin with a 
running modified mattress suture. At the 
completion of the skin suture, I simply 
run a continuous loop of silk thread (or 
cotton) through each individual suture. 
This is done by reversing the needle so 
that the non-cutting end (threaded end) 
will pass under each suture without cutting 
the thread. The traction thread having 
been passed under the entire suture line is 
then tied forming a loop. This “traction 
loop” hangs, as it were, from the suture 
line. 

When the sutures are to be removed, the 
“traction loop” is elevated with a pair of 
forceps. This pulls the sutures away from 
the skin surface, one at a time as they are 
cut. With the scissors paralleling the skin 
surface the individual sutures are cut one 
after another until the “traction loop” 
is.released. With all sutures cut, there re- 
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mains the simple process of pulling each 
out of the skin. The whole process is simple, 
quick and relatively free of pain. 

The “traction loop” eliminates the usual 
tissue forcep searching, digging for and 
elevating each individual suture which fre- 
quently is embedded or buried in dried 
serum or coagulated blood. Also, as the 
“traction loop”’ is inserted at the time of 
operation before swelling has developed, 
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every stitch is included which is an in- 
surance against missing a stitch at the time 
of removal. 

Practical results have been so encourag- 
ing that it has amply repaid me to add this 
simple pain-saving device to my routine 
technic of wound closure. 

I am indebted to Mrs. Robert C. Hunt for 
illustrating the technic used in employing the 
“traction loop.” 


In the large gaping wound of the soft tissue of the face, one may be 
tempted to try closure early by suture. This should never be done before at 
least temporary fixation of bone fragments, otherwise collapse of the latter 
will occur, with great deformity and interference with function. 

From “War Medicine — A Symposium” edited by Winfield Scott 
Pugh (Philosophical Library, Inc.). 
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MISUSE OF ADRENALIN AND CORAMINE 
ALTERED DRUG EFFECTS DURING ANESTHESIA 


Mayor C. L. Burstein* 
MEDICAL CORPS, ARMY OF THE UNITED STATES 


ENERAL anesthesia alters the effects 
of certain drugs. Indeed, the phar- 
macologic effects of many drugs may 

vary so markedly when administered 
during anesthesia that current physiologi- 
cal and pharmacological reports find it 
necessary to specify the type of anesthetic 
agent and anesthetic technic employed. 
Clinically, there seems to be insufficient 
appreciation of this fact. Untoward re- 
actions, frequently fatal, have been known 
to be produced during general anesthesia 
by the use of certain drugs which are 
known to be therapeutically efficient in 
the unanesthetized state. Thus, whereas 
pitressin or prostigmin have been recom- 
mended to prevent intestinal distention,} 
their administration during certain types of 
general anesthesia may produce bronchi- 
olar constriction or coronary constriction.’ 

As regards resuscitative drug therapy 
durmg general anesthesia, it has been 
pointed out that adrenalin and coramine 
have been gravely misused.’ Their efficacy 
in the unanesthetized subject is not 
contested, but in the anesthetized subject 
they may become detrimental. The cardiac 
conducting mechanism becomes sensitized 
during general anesthesia; and with certain 
agents, particularly chloroform and cyclo- 
propane, this sensitization is so great that 
sub-therapeutic doses of adrenalin injected 
into the circulation may cause death 
following the production of ventricular 
fibrillation.** Adrenalin injected into the 
heart during anesthesia in cases of cardio- 
vascular collapse has proved to be fatal in 
every report encountered by the author. 

Adrenalin used locally in the operative 
field to aid hemostasis because of its 
vasoconstrictor action is another serious 


misuse of the drug during general anesthe- 
sia. Case reports demonstrating this detri- 
mental effect abound in medical literature. 
Guedel® cites two illustrative cases in his 
monograph on “Inhalation Anesthesia.” 
In one, “the nares were packed with 
gauze saturated with 1-1000 adrenalin 
before the drop ether anesthesia was 
started. Four or five minutes after the 
induction the patient suddenly became 
restless, took two or three deep breaths and 
died.”’ The other case was that of “a thirty- 
two-year-old woman having a frontal 
sinus operation under ether anesthesia. 
With the anterior sinus wall removed, the 
bleeding was obscuring the field, and 
the surgeon was sloshing 1—1000 adrenalin 
into the sinus to control the bleeding. It 
was fairly effective but a lot of sloshing was 
required. About half an ounce of adrenalin 
was used before the patient suddenly died.” 

In one issue of Anesthesiology appear two 
case reports on the misapplication of 
adrenalin during general anesthesia. In 
one case,’ severe cardiovascular derange- 
ments occurred during. a Caldwell-Luc 
Operation under nitrous oxide-ether anes- 
thesia when a pack soaked withadrenalin 
I-1000 solution was placed over the 
bleeding area. In the other case,’ sudden 
death resulted during cyclopropane-ether 
anesthesia following the injection of 2 cc. 
adrenalin (1-1000 solution) into the four 
quadrants of the cervix to produce an 
avascular operating field. 

Coramine also shows varied effects 
depending upon whether it is used in the 
unanesthetized or anesthetized subject. 
In the subject anesthetized with a barbit- 
uric acid derivative, it has been shown 
experimentally? that the administration 


*Now at New York University, College of Medicine Department of Anesthesia. 
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of coramine will aggravate rather than 
diminish respiratory and circulatory de- 
pression. The same untoward effect may 
occur clinically and was, in fact, observed 
during a study of clinical experiences 
with various analeptics.”° 

To reduce cardiac irritability during 
anesthesia, the use of intravenous procaine 
has been recommended.!! Here, too, it 
is Important to remember that there is a 
contrasting difference in the effects pro- 
duced by intravenous procaine depending 
upon whether the subject is anesthetized 
with a general anesthetic agent or is 
unanesthetized. The injection into the 
general circulation of procaine, or another 
local anesthetic agent, is dreaded and 
carefully avoided in the conscious patient 
in whom it may produce central nervous 
stimulation characterized by generalized 
convulsions. When such a complication 
occurs, it can be alleviated by the adminis- 
tration of general anesthesia, particularly 
rapid-acting anesthetic agents such as 
mtravenous pentothal sodium or chloro- 
form inhalation.!? During general anes- 
thesia, which entails some depression of 
the central nervous system, the intravenous 
injection of procaine is less apt to produce 
central nervous system stimulating effects. 
Its influence on reducing cardiac irritability 
can then be employed advantageously 
as has been demonstrated during certain 
intrathoracic procedures.'* During this 
latter type of surgery, particularly cardiac 
surgery, it has been suggested that procaine 
can be administered prophylactically in a 
concentration of .1 of 1 per cent in the 
intravenous drip. 
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In conclusion, it is re-emphasized that 
the administration of coramine, adrenalin 
or other sympathomimetic amine during 
general anesthesia is not warranted because 
such administrations have repeatedly been 
shown to be detrimental. The intracardiac 
injection of adrenalin in a patient during 
general anesthesia should be avoided. 
Resuscitative measures are best confined to 
artificial respiration with oxygen through 
an endotracheal tube connected to a 
breathing bag with carbon dioxide absorb- 
tion. The resulting bellows action on the 
lungs by rhythmic, graded manual pressure 
on the breathing bag is also beneficial as a 
form of cardiac massage. Manual cardiac 
massage is a definite worth while procedure 
to be used wherever applicable. The use of 
intravenous procaine, instead of adrenalin, 
Is suggested in cases of cardiovascular dys- 
function due to cardiac hyper-iritability. 
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Reports 


DISCREPANCIES IN PAIN AND SYMPTOM DISTRIBUTION. 


POSITION OF THE TESTICLES AS A DIAGNOSTIC SIGN IN SITUS 
INVERSUS TOTALIS 


Lieut. Mortimer R. Cuotst* 
MEDICAL CORPS, UNITED STATES NAVAL RESERVE 


N the various discussions on cases of 
situs inversus one of the most con- 
troversial yet important aspects on 
this subject, namely, the advent of disease 
in these organs, has received comparatively 
little attention. The position of the testi- 
cles in these individuals, as a diagnostic 
sign, is hereby emphasized. 
The location of pain and accompanying 
signs of disease in the viscera of cases of 
situs inversus have been most variable ac- 
cording to reports in the literature. 


REVIEW OF LITERATURE 


DePol,! in 1933, was first to report the 
apparent discrepancy between the localiza- 
tion of signs and symptoms and the true 
position of the diseased organs. In only 
50 per cent of the forty-six recorded case 
reports of appendicitis with situs inversus, 
according to the author, signs and symp- 
toms were present on the right side of the 
abdomen. DePol personally recorded a case 
of transposed viscera, in which the patient 
had symptoms of acute appendicitis on the 
left side. 

Similar reports of left-sided pain were re- 
corded by Votta and Robertson? and 
Lucenti.* Hemple* reported a case of un- 
suspected transposition with typical right- 
sided signs of acute appendicitis. At 
operation, the appendix was found in the 
left lower quadrant. Further examination 
revealed complete situs inversus. 

A similar case was reported by Block 
and Michael.’ King® described the case of a 


woman who was treated at the Johns 
Hopkins Medical Dispensary, at which 
time complete transposition of the viscera 
was discovered. Two years later she was 
admitted to the surgical ward of the hospi- 
tal with severe right lower quadrant pain. 
Examination revealed.a distended abdo- 
men with maximal and rebound tenderness 
in the right lower quadrant. Rectal exami- 
nation was normal. Since the patient was 
known to have situs inversus, a mid-line 
incision was made. The appendix was found 
far to the left of the mid-line acutely in- 
flamed. In all, over sixty patients have been 
reported in the literature with variable 
localized findings prior to appendectomy 
for the transposed appendix. 

Wood and Blalock’ in 1940, reviewed the 
literature for reports on transposed diseased 
gallbladders and found seventeen patients 
with this condition. Pain was most severe 
in the left upper quadrant in eleven, 
whereas in two it was most severe in the 
right upper quadrant. In the remaining 
three patients the pain was most notable in 
the epigastrium. 


THEORY OF DISCREPANCY 


In discussing this discrepancy of localiza- 
tion of symptoms, King first questions the 
theory of parietal peritoneal irritation, as 
demonstrated by Jones.* 

Jones experimentally distended various 
levels of the gastrointestinal tract with 
balloons, the distention usually causing 
localized pain and discomfort in the ab- 


* At present member of the resident staff at Long Island College Hospital and Long Island College of Medicine. 
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dominal wal]. Distention of the cecum, for 
example, almost uniformly caused discom- 
fort at McBurney’s point. 

According to King, Jones’ theory failed 
to explain the presence of exquisite tender- 
ness at McBurney’s point and yet at 
operation the inflamed appendix may be 
found in a retrocecal position, in the pelvis 
or high in the abdominal cavity. This 
position could not have irritated the peri- 
toneum at McBurney’s point. It also did 
not explain the discrepancy in the localiza- 
tion of pain in cases of appendicitis with 
situs inversus. Jones, in his monograph, 
states that one of his patients referred the 
pain caused by cecal distention to a place 
on the lower left abdominal wall corre- 
sponding to a left McBurney’s point. No 
explanation is offered for this unusual sign, 
nor is mention made whether the patient 
had situs inversus. 

King advanced the theory that the peri- 
pheral nerve routes may or may not be 
transposed, independent of the viscera, the 
rotation occurring about 50 per cent of 
the time in cases of situs inversus. When 
peripheral nerve transposition does occur 
in these cases, both viscera and pain pat- 
tern are reversed. 


Fic. 2. Upper gastrointestinal series of Case 1. 
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Fic. 1. Chest x-ray of Case 1. 


However, in cases of non-rotation of the 
nerve pathways, the pain pattern remains 
in its usual location, although the viscera 
are on the contralateral side of the body. 

It is important to note that there exists 
a discrepancy in the localization of ab- 
dominal pain as well as other symptoms. 
This should be considered in a case of 


Fic. 3..Barium enema of Case 1. 
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Fic. 4. Scrotal sac of Case 11. 


known situs inversus in which a pathologi- 
cal process develops. 


CLINICAL CRITERIA 


Examination of cases of situs inversus 
_ will reveal the followmg abnormal findings: 
cardiac dullness and apex beat on the right 
side; stomach tympany to the right of the 
epigastrium and liver dullness on the left. 


POSITION OF TESTICLES 


In males, a definite clinical sign can be 
found upon examination of the scrotum. 
The right testical will be found to descend 
lower than the left in these cases, whereas 
in individuals with normally situated 
organs, the left testicle usually hangs lower 
than the right. This enables the examiner 
quickly to appraise a male patient and rule 
out the possibility of transposition of the 
viscera when symptoms appear to be local- 
ized in a questionable region (i.e., symp- 
toms of appendicitis in the left lower 
quadrant). 

Examination of the scrotum for the posi- 
tion of the testicles in normal individuals, 
at a service discharge center, has revealed 
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the left testicle hanging lower than the 
right in 93 per cent of a total of 6,000 men. 
The specific explanation for this is not de- 
scribed in the literature. ~ 

According to Lowsley and Kerwin,’ the 
testicles are situated in the scrotum, one on 
each side, the left gland being usually some- 
what lower than the right. The right 
spermatic vein enters the vena cava di- 
rectly while the left spermatic enters the 
left renal vein. These veins are provided 
with valves, the valve at the orifice of the 
left sometimes being absent. The usual 
incidence of varicocele on the left side, 
continue Lowsley and Kerwin, is due to 
these anatomical differences, which lend 
themselves to such a formation. 

Thus it appears evident that the venous 
pressure Is greater on the left side, and this 
probably is a factor in the usual presence 
of the lowered testicle on the left. 

The presence of the lowered right testicle 
in individuals with situs versus totalis, 
would therefore imply that complete ro- 
tation of the circulatory system takes place 
as well. 


COMMENT 


Although complete data are at present 
unobtainable, the increase in physical ex- 
aminations due to the military emergency 
has revealed cases of situs inversus, who 
were completely unaware of their oddity 
because the condition in a healthy subject 
is essentially symptomless. The proper 
evaluation of symptoms, with the onset of 
disease in these cases is important, espe- 
cially in combat areas. 


CASE REPORTS 


CasE1. L. R., a seaman in the U. S. Coast 
Guard, was first seen as an out-patient at a 
station in Alaska. He complained of nausea, 
vomiting and pain in the left upper quadrant 
referred to the left shoulder. 

Physical examination revealed dextrocardia 
on percussion, and the apex beat was found in 
the fifth right interspace in the anterior axillary 
line. Auscultation of the heart and lungs was 
normal. Liver dullness was percussed on the 
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left and the lower border was found parallel 
to the costal margin in the mammary line. 
There was marked localized tenderness in the 
region of the transposed gallbladder on the left. 
On standing upright, the right testicle was 
noted hanging one inch below the left in the 
scrotum. X-rays of the chest, an upper gastro- 
intestinal series, and a barium enema confirmed 
the diagnosis of situs inversus totalis. (Figs. 1, 
2 and 3.) 

Stones were not visualized in the gall- 
bladder on x-ray. The patient responded well 
to antispasmodics and a fat free diet without 
recurrence of symptoms. 

Case u. L. G., who was also a seaman in 
the U. S. Coast Guard. At the time of an 
annual physical examination, it was noted that 
the apex beat was palpated in the sixth right 
interspace, inside the right mammary line. 

Examination revealed the same findings as 
noted in the previous case. A picture of the 
right testicle hanging lower than the left in the 
scrotum was taken. (Fig. 4.) Complete x-ray 
examinations confirmed the diagnosis of situs 
inversus totalis. 

The patient’s history as noted in his health 
record is significant. He had been at sea fifteen 
months previously, when he suffered an acute 
attack of right lower quadrant pain accom- 
panied by rebound tenderness and spasm. He 
was taken off the ship and dispatched imme- 
diately to a hospital for an emergency appen- 
dectomy. At operation, a McBurney’s incision 
was made in the right lower quadrant. A Weir’s 
extension of the original incision was necessary 
in order to free the acutely inflamed appendix 
attached to the cecum deep in the left iliac 
region. 

Inconsistencies in pain and symptom dis- 
tribution as compared with the position of the 
diseased organ was proved in one of these cases 
and was a probability in the other individual. 
The position of the right testicle was lower 
than the left in the scrotum in both cases. 
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SUMMARY * 


The development of pathological dis- 
orders in cases of situs inversus totalis can 
produce paradoxical pain distribution as 
compared with the pone of an affected 
organ. 

The presence of a right testicle lower 
than the left in the scrotum is described as 
a physical sign of situs inversus totalis. 

Two cases of situs inversus totalis and 
their findings are presented. 


Grateful acknowledgement is made to Dr. 
O. S. Lowsley, Director, James Buchanan 
Brady Foundation, Professor Harry A. Charip- 
per, Washington Square College, New York 
University, and Professor James B. Hamilton, 
Long Island College of Medicine, for helpful 
advice and suggestions. 
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INTESTINAL OBSTRUCTION DUE TO GALLSTONE* 


Epwarp B. KALVELAGE, M.D. 
Senior Surgeon, St. Elizabeth Hospital 


AND 


JoszpH P. CANGELOSI, M.D. 
Junior Surgeon, St. Elizabeth Hospital 


CHICAGO, ILLINOIS 


NTESTINAL obstruction by a gallstone 
is an infrequent occurrence. Walters 
and Snell! state that stones account 

for not more than 1 or 2 per cent of all 
obstructive lesions of the bowel. The 
relative incidence of this condition has 
also been corroborated by Jackson? who 
places the frequency between 14 and 2 per 
cent of cases of intestinal obstruction. 
Moore’ has reviewed the literature prior 
to 1925 and his reports also show that 
between 1 and 2 per cent of all intestinal 
obstructions are the result of gallstones. 
As Mayo and his collaborators? have 
pointed out, the cause of obstruction is 
usually not suspected before operation and 
a history of chronic cholecystitis is of 
no value. 

A review of the experience of the Mayo 
clinic’ with mtestinal obstruction produced 
by gallstones, points out that there is 
nothing characteristic about this condition. 
In their report of only ten cases the correct 
preoperative diagnosis as to the cause of 
the obstruction was not made in any case. 
They further state that for a correct 
diagnosis the clmician must depend upon 
the surgeon or the postmortem findings. 

Gallstone ileus occurs more frequently in 
females than in males in a ratio of about 
3-1. Impaction of a store in the cystic 
duct for any length of time leads to the 
following consequences: (1) ulceration of 
the ducts with pyrexia, or abscesses of the 
liver and bile ducts and resultant subacute 
pyemia; (2) perforation into the adjacent 
tissues; (3) inflammation and abscess of 
the gallbladder which may open externally, 
perforate into the peritoneum or ulcerate 
into the intestines; (4) formation of a 
fistula between the gallbladder and the 
duodenum. The very great majority of 


* From the, Surgical Service, St 


gallstones which cause obstruction have 
passed through the latter fistulous com- 
munication.’ Since the small intestine 
gradually narrows in calibre from the 
duodenojejunal angle to the ileocecal 
valve, a stone, therefore, escaping the 
duodenum will most probably travel on- 
ward to rest in the terminal portion of 
the ileum. 

If a sure diagnosis of gallstone obstruc- 
tion could be made, it is certain that the 
best results would be obtained by surgical 
intervention at the earliest possible mo- 
ment, using the ordinary principles now 
governing the treatment of all forms of 
intestinal obstruction as advocated by 
Wangensteen.’ 

Foss and Summers’ have reviewed the 
literature and observed that intestinal 
obstruction due to gallstones carried one of 
the highest mortalities among the various 
causes of acute bowel obstruction. This is 
also borne out by McNamara et al. who 
reasoned that, although immediate surgery 
is indicated, failure to recognize the stone 
clinically as a possible cause of obstruction 
is probably reason for delay. 


CASE REPORT 


Mrs. A. F., a native American, white female, 
aged sixty-nine, widowed with four children, 
weighing 160 pounds, was admitted to St. 
Elizabeth hospital by ambulance on August 6, 
1945. 

For two weeks prior to admittance, she was 
treated for a severe “cold,” cough and lack of 
appetite. On August 5, 1945, she complained 
of severe abdominal pain, obstinate constipa- 
tion and vomiting. An enema gave no relief 
and the following day, August 6th, she was 
taken to the hospital. On admission her tem- 
perature was 100°F., pulse 100, her face was 
flushed and she complained of abdominal pain. 


. Elizabeth Hospital, Chicago, III. 
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Her father died at seventy years of liver 
trouble; her mother died of a stroke at seventy- 
one years; one sister died of diabetes; one 
brother had an accidental death, one died of 
heart disease and two died of carcinoma of the 
stomach; two sisters are living and well. 

As a child she had had rickets. In the past 
few years a hypertrophic arthritis had pro- 
duced a semi-invalid state. There was a history 
of repeated flatulence and eructation after 
meals as well as occasional mild distress in the 
upper right quadrant. She drank coffee moder- 
ately, enjoyed food and slept well. She had 
complained of frequent headaches, wore glasses 
and had an upper denture. She had a thyroidec- 
tomy performed in 1907. Her married life was 
uncomplicated. 

Physical examination revealed a fairly well 
developed female who appeared acutely ill. 
Her skin was normal in color and her face was 
flushed. Her temperature was 100°F., pulse 120, 
respirations 28. The pupils were equal and 
reacted to light and accommodation. The 
sclera and conjunctiva were not injected or 
jaundiced. The ears, nose and throat were 
essentially normal. There was a scar over the 
thyroid area. 

The chest presented coarse rales over the 
bronchial area and fine moist rales in both 
lower lung bases. Lung excursions were good 
and no apparent dullness was noted. There was 
considerable whitish expectoration. Respira- 
tions were somewhat rapid and _ slightly 
labored. 

The heart borders were exaggerated to the 
right and left with the apex beat in the fifth 
interspace. A tacchycardia was present with a 
marked accentuation of the first sound but no 
murmurs. Blood pressure was 160/90. 

The abdomen was distended. There was 
generalized abdominal pain, at times intermit- 
tent and at times more severe in the upper and 
lower right quadrants. There was considerable 
flatulence and borborygmus. There were no 
palpable masses or dullness and no rigidity. 
The liver, kidney and spleen were not palpable. 
No scars or hernia were present. The legs 
showed moderate varicosities but no edema. 

The reflexes were normal throughout. The 
spine and genetalia were normal. A bimanual 
vaginal examination revealed nothing of signi- 
ficance and a rectal examination revealed no 
tumor or palpable mass but some small external 
hemorrhoids. 
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An x-ray examination of the chest on August 
6, 1945, revealed “definite congestion and in- 
filtration of the right base, which could be due 
to a bronchopneumonia and a small amount of © 
pleural exudate in the right costophrenic angle. 
The lung fields are otherwise normal. There is 
an arteriosclerotic aorta. The heart is not 
enlarged.” 

On August 8, 1945, a flat film of the abdomen 
showed “abnormally distended loops of small 
intestines, indicative of a partial ileus.” 

On August 11, 1945, a flat film of the abdo- 
men showed a ‘“‘very marked abnormal dis- 
tention of multiple loops of small intestines, 
indicative of a marked ileus.” 

On August 6, 1945, the erythrocyte count 
was 4,470,000, the leucocytes 22,650 with 
88 per cent polymorphonuclears; the hemo- 
globin was 85.6 per cent. 

The urine was essentially negative. The 
blood was type O and the Wassermann test was 
negative. 

The diagnosis was intestinal obstruction. 

The therapy before surgery was as follows: 
12,000 cc. of normal saline with 5 per cent 
glucose and insulin from August 6, to 13, 1945; 
morphine sulfate gr. 14 for pain; phenobarbital 
gr. 114 for restInessness; enemas plain, soap 
suds and turpentine daily; prostigmin | 
ampoule (1-4000); eserine gr. 1499; surgical 
pituitrin 1 ampoule given with each enema 
and high colonic flushing; Wangensteen suction 
continuously. 

On August 13, 1945, the abdomen was 
opened through a lower mid-line incision. A 
hard mass was palpated in the ileum. Beyond 
the mass the bowel was collapsed, while above 
the site of impaction the intestine was dis- 
tended and grossly thickened. The surrounding 
lymph vessels were dilated. The mass could not 
be moved either up or down. A large single 
stone 3.3 cm. long, was removed through a 
longitudinal incision of the ileum. The intes- 
tine was closed transversely, using a Connell - 
suture of intestinal catgut and a serosal layer 
of Lembert sutures. Sulfadiazine was powdered 
about the site and the abdomen was closed 
with drainage. 

The postoperative therapy consisted of 
5,000 cc. of normal saline with 5 per cent glu- 
cose and insulin; four transfusions of compat- 
able citrated whole blood; prostimin sulfate 
gr. 1450; digifoline 1 ampoule every three 
hours; carbon dioxide-oxygen inhalations daily; 
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sodium sulfathiazole 7.5 Gm. intravenously; 
penicillin 2,000,000 units. 

The first three postoperative days were very 
stormy due to shock. This was combatted by 
supportive treatment consisting of coramine, 
adrenal cortex extract, oxygen, whole blood, 
fluids and maintenance of body heat. 

On August 15, 1945, the third posoperative 
day, drainage became apparent from the 
wound, in varying degrees from green to 
brown in color with undigested food particles 
in small and large amounts. Vaseline and 
aluminum powder were placed around the 
wound to prevent excoriation and digestion of 
the skin. 

This fistula drained for three weeks. On 
September 8, 1945, the abdomen was reopened 
and the fistula was dissected. Due to the 
friability of the tissue, the bowel was broken 
into twice. In order to connect the small bowel 
in healthy tissue, two sections of jejunum were 
removed, at one place 5 cm. and at another 
10 cm. At both these places an end-to-end 
anastomosis was made. Sulfadiazine was pow- 
dered into the wound and the abdomen closed 
without drainage. 

The postoperative therapy after this second 
operation was as follows: three 500 cc. whole 
blood transfusions; three 1,000 cc. of amino 
acids intravenously; 500 mg. of vitamin C 
daily for four days; 6,000 cc. of normal saline 
with 2,000 cc. of 5 per cent glucose and insulin 
intravenously; carbon dioxide-oxygen inhala- 
tions daily for three days; Wangensteen suc- 
tion for four days; morphine and digifoline 
daily for four days; deep breathing was encour- 
aged and movements allowed. After the tenth 
day the patient was allowed to be up and about 
and on a general diet. She was discharged from 
the hospital on October 27, 1945, after sixty- 
two hospital days. 


COMMENT 


The high mortality caused by a gallstone 
producing a mechanical intestinal obstruc- 
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tion is reason for early surgical interven- 
tion. Due to experience obtained from this 
case and in reviewing the literature, we 
deem it most important that early opera- 
tion be advised, especially if, after twelve 
hours with the use of decompression, there 
has been no relief of the obstruction. 

Another important consideration in the 
surgical approach of these cases is the fact 
that a stone impacted in the small bowel 
causes considerable edema to the bowel. 
The suturing of this type of bowel is very 
difficult and will not heal by primary union. 
In our opinion it would be better to exteri- 
orize the bowel, then remove the stone and 
a little later, when the edema has subsided, 
to close the bowel and return it to the 
abdominal cavity. This may not necessi- 
tate a subsequent resection. 
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thetic system causing the syndrome 

of paroxysmal hypertension represent 
an interestng group of cases from a 
diagnostic, symptomatic and therapeutic 
standpoint. 

There is some evidence that the produc- 
tion of adrenalin is limited to the com- 
paratively benign forms of this tumor; 
consequently the diagnosis of malignant 
atypical forms must rely not on the clinical 
symptoms but on the histological features. 

Belt and Powell have collected sixty 
cases of medullary adrenal tumors. They 
revealed a remarkable series of symptoms 
of disturbance of the sympathetic system 
due to excessive production of adrenalin 
by the tumor. These include hypertension, 
glycosuria, tachycarida, vasomotor pallor 
and flushing, headaches, nausea, vomiting, 
great susceptibility to surgical shock with 
dyspnea, suffocation and pulmonary edema. 
In a number of cases the removal of the 
tumor was followed by recovery. 

The tumors occurred chiefly in the ad- 
renal, but also in retroperitoneal tissues, 
about the adrenal, in the kidney, about the 
pancreas and elsewhere. For the adrenal 
growths, they suggest the term, “ pheochro- 
mocytoma,” reserving “‘paraganglioma”’ 
for the chromaffin tumors of other regions. 

Paraganglioma, a name applied to the 
group consisting of chromaffin types of 
cells, may occur where chromaffin cells 
exist. The structure presents small groups 
or a diffuse growth of round, oval, spindle, 
or polygonal cells, most of which are small. 
Giant cells with single or multiple nuclei 
also occur. The pigment is irregular in dis- 
tribution, but gives the morphology and 
many special staining reactions devised for 
chromaffin substance. Homogeneous acido- 
phile cells approached the type of sym- 


"Torx a of the adrenal or sympa- 


PAROXYSMAL HYPERTENSION DUE TO 
PARAGANGLIOMA 


Joun Roserts PHILLIPs, M.D. 
HOUSTON, 


TEXAS 


pathetic ganglion cells. The stroma is 
composed chiefly of capillaries. These 
tumors were first described by Rabin in 
1892. Since then about thirty cases of this 
type have appeared in the literature. They 
are accompanied infrequently by intermit- 
tent paroxysmal hypertension. Rountree 
reported a case in which the surgical re- 
moval of the tumor was followed by imme- 
diate recovery. The patient, a three-year © 
old female, was admitted complaining of 
“peculiar spells.”’ The paroxysmal attacks 
had commenced one and one-half years 
previously and were increasing in fre- 
quency and severity, occurring once or 
twice daily and lasting from one-half to 
four hours each. The “spells” were pre- 
ceded by discomfort mm the epigastrium, 
followed by dyspnea, occipital headaches, 
tachycardia, palpitation, vomiting and 
peculiar blanching of the skin. Observation 
i an attack revealed hypertension, a sys- 
tolic blood pressure of over 300 mm. of 
mercury ‘with normal blood pressure be- 
tween. The tumor, on removal, proved to 
be a paraganglioma. 

In the patient operated upon by Shipley, 
epinephrine was found in the tumor by 
Schultz. 

Although the hypertension accompany- 
ing paragangliomas 1 is usually intermittent 
in type, it may become contimuous. [nter- 
mittent hypertension has also been ob- — 
served in association with cortical tumors 
accompanied by clinical manifestations of 
hirsutism and virilism (Oppenheimer and 
Fishberg). In one case, autopsy revealed a 
tumor involving both the adrenal cortex 
and the medulla. The removal of such a 
tumor by Murray and Simpson, resulted 
in complete relief both from virilism and 
from hypertension, the systolic blood pres- 
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sure dropping from 200 to 120 mm. of 
mercury. 

The treatment of these tumors is surgi- 
cal. The use of cortical hormone and of 
sodium chloride decreases the surgical risk. 
Operations for hypertension require careful 
examination of kidneys, suprarenals and 
paravertebral areas to exclude unilateral 
kidney disease, suprarenal tumors or 
paragangliomas. 

In the reported cases the sex was about 
equally divided. The age in the series varied 
from sixteen to sixty-nine. The average was 
32.3 years. 

The general health was usually good. 
Nervousness, anxiety, hemiplegia and 
dyspnea are frequent. The general appear- 
ance was normal between attacks. With 
the attacks, a worried, anxious, painful 
facial expression was noted. The fundi of 
the patients in older age groups, i. e., over 
thirty-five years, have definite retinal 
changes as minute hemorrhages, recent and 
remote, tortuous retinal arteries and edema. 
There is no direct correlation between the 
retinal changes and duration of symptoms, 
nor could the retinal changes be correlated 
with the height to which the blood pressure 
rose during attacks. One does find, how- 
ever, that in all patients with retinal 
changes there was persistent hypertension, 
I. €., even between paroxysmal episodes the 
resting blood pressure was above the levels 
which are generally considered to be normal. 

The heart showed the aortic and second 
pylmonic sounds are frequently accentu- 
ated. The degree of cardiac hypertrophy, 
dilation or decompensation varies with the 
degree and duration of the disease. Per- 
sistent tachycardia is frequent. The pulse 
may rise to 100 to 130 on the slightest 
provocation. 

The resting blood pressure varies from 
perfectly normal to quite markedly ele- 
vated systolic and diastolic levels. It has 
been suggested that in the early stages the 
blood pressure will always be found to be 
normal when the patient is not having a 
paroxysmal attack, but if the disease lasts 
long enough the pressure will eventually be 
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permanently elevated. This change, how- 
ever, may take place very rapidly over a 
period of several months and need not 
necessarily occur in those patients who 
have had the syndrome the longest. 

On abdominal palpation, a mass was 
palpated in about 40 per cent of cases re- 
ported. It has occasionally been mistaken 
for the spleen and autopsy has disclosed 
the tumor lying retroperitoneally in the 
upper quadrant, pushing the kidney down- 
ward. Pyelograms are very valuable in 
localizing the tumor mass. 

The urine is normal between attacks, 
albuminuria and glycosuria is occasionally 
observed during or following attacks. How- 
ever, this is usually indicative of an under- 
Iymg disease, such as chronic nephritis, 
diabetes, etc. 

The primary symptom is variable. Pal- 
pitation, nausea, pain or smothering sen- 
sation in chest, roaring and pounding in 
head are characteristic. Severe pain in 
some locality usually accompanies attack. 
Epigastric, cerebral or precordial pain are 
most common sites. Anginal pain is fre- 
quent. Nausea and vomiting are very 
common. Several patients with nausea but 
without vomiting have stated that they 
gained relief from their distress by inducing 
vomiting. Respiration is exaggerated and 
accelerated during attacks. Pulmonary 
edema may occur and occasional deaths 
have been reported attributable to this 
complication. Sweating, flushing, increased 
nervous pressure, tetany, convulsions, 
fever, dilation of pupils, roaring in ears 
and fainting occur frequently, but are not 
constant. Fatigue and prostration. follow 
attacks, lasting for several minutes to a 
whole day. Glycosuria and albuminuria are 
commonly found during or immediately 
following attacks. 

Surgery with complete removal of the 
lesion has given the only relief in the cases 
that survived operation. Many are com- 
pletely relieved of attacks and symptoms. 
Shock is a serious complication following 
surgery and is frequently out of proportion 
to the procedure. Adrenalin, blood plasma, 
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Fic. 1. The type of incision used is shown. The tumor was in the renal pedicle 
with the ureter coursing over it. The kidney is atrophic. The celiac ganglion 
and the first and second lumbar ganglia are demonstrated. 


adrenal cortex, and whole blood are the 
chief remedies used in combating shock. 


CASE REPORT 


The patient was a colored female, age 
twenty-four. She was first seen on December 2, 
1943. At that time she was complaining of 
fast pulse, throbbing headaches and weight 
loss. The liver was enlarged to the level of the 
umbilicus. The blood pressure was 190/100. 
Her usual weight was ninety-five pounds but 
at that time she weighed eighty-three pounds. 
Her basal metabolic rate was plus 35. There 
was an auricular fibrillation present so Lugol’s 
solution was started and she was put on 
quinidine. Her blood pressure dropped to 


130/70 in a few days; a marked anemia 
was present. The red blood cells numbered 
2,210,000; the white blood cells numbered 
14,300. The hemoglobin was 40 per cent. 
Smears were diagnostic of sicle cell anemia. She 
had a marked kyphosis. X-ray showed a 
marked wedging of the twelfth dorsal and first 
lumbar vertebrae. A flat K. U. B. failed to show 
any further abnormalities. She was given five 
transfusions of 500 cc. each. Her blood pressure 
reading was normal on occasion but tended to 
be elevated. The urine had shown albumin, 
grade 4, at the onset, but this had largely 
cleared up. An adrenal tumor was suspected. 
On January 4, 1944, a right subdiaphragmatic 
splanchnicectomy, partial celiac ganglioenc- 
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tomy, right first and second lumbar ganglion- 
ectomy with intervening trunks, was carried 
out. The right kidney and right adrenal were 
both normal. Following this her headaches com- 
pletely subsided, but her blood pressure 
continued to run high. Three successive read- 
ings were: 184/100, 188/104, and 198/118. She 
felt good. Three more transfusions of 500 cc. 
each were given prior to exploration of the left 
side on February 7, 1944. 

On February 7, 1944, a left nephrectomy 
and excision of paraganglioma, arising from 
the adrenal pedicle, was carried out, together 
with the excision of the greater splanchnic and 
the first and second lIumbar sympathetic 
ganglia on the left. Excision was carried out 
through a left subdiaphragmatic approach, 
resecting the posterior portion of the twelfth 
rib to facilitate exposure, the patient being 
somewhat of a dwarf type of individual with 
a lower dorsal kyphosis. The operation was 
unusually difficult because of the kyphosis 
referred to. Upon exploring the kidney it was 
found to be atrophic. The renal pedicle was 
freed and exposing the tumorous mass further, 
it was found to be a degenerating tumorous 
mass which resembled very much a degener- 
ating adenoma of the thyroid. The entire mass 
was removed along with the kidney, dissecting 
the mass from the vena cava and the aorta. 
The renal vessels were individually ligated. The 
tumor was in between the vessels. The ureter 
coursed over its surface. Upon its removal the 
blood pressure immediately fell to zero. The 
blood pressure at the beginning of the oper- 
ation was 260/160. With transfusions and 50 
per cent glucose the blood pressure gradually 
came up to 70/50. At the completion ofthe 
operation her general condition was fair. There 
had been no blood loss. Her blood pressure for 
the next two or three days ran around 80/40 
to 80/50. She was in no apparent shock. 
During this time she was receiving adrenal 
cortex together with intravenous fluid. Her 
blood urea levels remained normal. About the 
fifth day her blood pressure was up to 120/70 
and from then it gradually went back up until 
the day of her dismissal, her blood pressure 
having gone up to 180/110. For a few days 
there was some disturbance in her metabolism 
as evidenced by some edema of the lids which 
proved to be a nutritional and anemic edema. 
This was corrected by transfusion and cor- 
rection of diet. 
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Her postoperative course was really very 
easy and uncomplicated. A complete descrip- 
tion of the pathological report follows: 

Gross: The specimen consists of a small infan- 
tile kidney, measuring 7.5 cm. by 3 cm. by 
2.5 cm. The kidney capsule is somewhat 
thickened and strips with difficulty, revealing 
a finely granular, reddish-brown cortical sur- 
face. The cortex averages 3 mm. in thickness 
and contains numerous dilated and engorged 
glomeruli which are usually prominent. The 
cortical medullary demarcations are indistinct. 
The calices are not dilated and the epithelium 
lining the surface is intact. Near the origin of 
the ureter at the pelvis there is an irregular 
nodular, soft, reddish gray mass, measuring 
4 cm. by 2.5 cm. by 2 cm. On section it is 
soft in consistency with almost complete cen- 
tral cystic degeneration. A second specimen 
consists of a flattened piece of fibro-fatty 
tissue, one portion of which contains an oval, 
bean-shaped mass. 

Microscopic Section: Sections of the tumor 
mass found near the ureteropelvic junction 
show it to be composed of irregular, cord-like 
masses or groups of large polyhedral, occasion- 
ally spindle-shaped cells with fairly abundant 
cytoplasm and vesicular nuclei. The nucleoli 
are occasionally enlarged, but no mitotic 
figures can be seen. These cells are distributed 
in a stroma which is composed almost entirely 
of thin, delicate, papillaries that are frequently 
engorged with blood. In the cytoplasm small 
granules of brown pigment can be seen. 

Sections of the kidney show extensive 
atrophy of the cortex and medulla with 
hyalinization of the glomeruli, large scar 
formation, and cystic degeneration. The blood 
vessels are thick-walled with thickening being 
due to intimal proliferation or hyperplasia of 
the media. In the tubules there are numerous 
albumin casts. 

The third section of the flattened, bean- 
shaped mass of tissue shows it to be composed 
of typical nerve cells and fibers of the sympa- 
thetic ganglion. 

Diagnosis: Paraganglioma; atrophic kidney; 
sympathetic ganglion. 

She was dismissed from the hospital on 
February 17, 1944, and her course to January, 
1946, has been good. Her blood pressure at 
this time is 170/100. She looks and feels well. 
Transfusions are required at intervals to com- 
bat the sickle cell anemia. In all, she has had 
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twenty-nine transfusions. Her cardiac status 
and renal status at the present are normal. 


SUMMARY 


The most prominent feature of this syn- 
drome is sudden dramatic episodes of par- 
oxysmal hypertension which are believed 
to be due to the outpouring of large 
amounts of adrenalin into the systemic 
circulation by these tumors. Attacks vary 
widely in duration from a few minutes to 
many days. 
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Intermittent attacks of hypertension, de- 
veloping without apparent cause, accom- 
panied by vertigo, nausea and vomiting, 
headaches, palpatation, dyspnea, and pain 
of anginal type may be considered charac- 
teristic of this syndrome. ; 

A case of the chromafin cell type asso- 
ciated with paroxysmal episodes of hyper- 
tension is reported. The case was further 
complicated by marked sickle cell type of 
anemia which has required repeated trans- 
fusions to combat it. 


Many conservative operations on the blood vessels have been marred 
by functional failure, a physiological fault rather than an operative imper- 
fection. This is due to thrombus formation occurring on the damaged intima 
and spreading peripherally to affect the collateral vessels. 
From “Surgery of Modern Warfare” edited by Hamilton Bailey (The Williams & 


Wilkins Company). 
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DILATATION OF STOMACH 


Mayor Jutius RosENTHAL, 


AND 
CapTaAIn JoHN M. THompson 
MEDICAL CORPS, ARMY OF THE UNITED STATES 


CUTE dilatation of the stomach is not 

a frequent autopsy finding. Occur- 

ring most often following an opera- 

tive procedure in the abdomen, it has also 

been reported in a variety of other condi- 

tions including wasting diseases, various 

injuries and fractures, childbirth, over- 

eating, and in association with spinal de- 

formities. Because of its comparative rarity 

the condition is not well known and its 

relationship to sudden death not suffi- 

ciently emphasized. 

We have recently seen a case that pre- 

sented several unusual features: 


CASE REPORT 


The patient, age twenty-six years, colored, a 
private in the army, was admitted from another 
military hospital with the diagnosis of: (1) 
ileitis, chronic, terminal, severe; (2) ileostomy 
and colostomy for treatment of ileitis per- 
formed August 22, 1945; and (3) severe 
malnutrition. 

His family history revealed nothing perti- 
nent. He had had no serious illnesses. The 
patient had been a laborer previous to induc- 
tion and had twenty months of tropical service. 

In March, 1945, the patient, while in the 
Southwest Pacific, developed gastrointestinal 
symptoms including lower abdominal, cramp- 
like pains and vomiting. His symptoms became 
worse; he lost 20 pounds, but bowel habits 
remained normal. On August 4, 1945, the 
symptoms became more acute. He was then 
admitted to a station hospital with a tempera- 
ture of 101.5°F. and marked tenderness of the 
abdomen just to the right of the umbilicus. He 
was given penicillin with temporary improve- 
ment and. on August 20, 1945, an exploratory 
laparotomy was done. 

The pathological findings of the specimens 
removed were: (1) ileotyphlitis, regional, sub- 
acute and chronic, severe; (2) stenosis, terminal 
ileum, moderate; (3) adhesions, peritoneal, 
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ileocecal, fibrous, moderate; (4) peritonitis, 
fibrous, subacute, moderate; (5) carcinoid, ap- 
pendix. The ascending colon was resected to 
the transverse colon; 2 to 3 feet of ileum were 
also removed. A colostomy and ileostomy were 
performed. The carcinoid of the appendix was 
apparently an incidental finding. His im- 
mediate postoperative course was satisfactory 
but he continued to loose weight: He com- 
plained of nausea, abdominal discomfort, and 
occasional vomiting. A Wangensten tube was 
passed during the time that the patient was 
being transported to this hospital with the 
notation that it was functioning well. 

On admission to Schick General Hospital 
he appeared emaciated and complained of 
abdominal discomfort and weakness. Never- 
theless, he asked for food. On the morning 
after admission he complained of mild sacro- 
iliac pains. Later that morning he became very 
thirsty and drank about 4 pints of water. In 
the early afternoon he suddenly collapsed, 
called the ward master and told him he was 
going to die. When the ward officer arrived 
shortly thereafter he found the patient mori- 
bund and pulse unobtainable. The patient 
vomited watery stomach contents. There was 
no chest pain and no paraxysmal dyspnea. He 
died within a short time after the onset of his 
symptoms. 

Autopsy findings revealed the following: 
The body was that of a young colored male 
about twenty-five years of age. There was 
evidence of marked emaciation and weight loss 
with marked atrophy of the subcutaneous fat 
and diminution in width of the skeletal 
musculature. 

No definite abnormalities were seen in the 
brain. The heart weighed 225 Gm. and ap- 
peared small in size and central in position. 
The parietal pericardium was thin. The peri- 
cardial cavity contained no increase of fluid. 
The visceral pericardium was smooth and 
glistening. The valves showed no thrombi or 
vegetations. The right auricle contained a large 
mass of postmortem blood clot. This was con- 
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tinuous with a similar clot which partly filled 
the pulmonary artery and extended for some 
distance into the left pulmonary branch. 
Careful examination showed it to resemble in 
all essential details the mass of clotted material 
in the right auricle. No organization or attach- 
ment to the vessel wall were found. Its surface 
was smooth and its outline regular, tapering 
off as it continued into the distal portion of the 
vessel. The ventricular and auricular cavities 
were of usual size. There was no dilatation 
of the right heart. The myocardium was of 
brown color. It showed no scars or infarcts. The 
coronary arteries were smooth and patent 
throughout. The aorta was smooth and elastic. 
A minimal degree of atherosclerosis was seen 
at the origin of this vessel. The measurements 
of the heart were: mitral valve 8.5 cm., aortic 
valve 5.5 cm., pulmonic valve 6.0 cm., tri- 
cuspid valve 11.0 cm. myocardium left ven- 
tricle 1.1 cm. 

Microscopically, the muscle of the left auricle 
appeared vacuolated over large regions with the 
cytoplasm of the muscle cells having been re- 
placed by a faintly staining pinkish serum-like 
material. A similar appearance was seen in the 
superficial layer of the ventricular myocardium. 
The remainder of the myocardium was natural. 
It was thought that this picture represented 
atrophy of cardiac muscle. The blood clot in the 
pulmonary artery consisted principally of fibrin, 
red blood cells and white blood cells. The peri- 
phery was made up mostly of fibrin in which 
red blood cells were sparingly included. The 
center was made up of red blood cells and masses 
of white blood cells including polymorphonu- 
clears, which predominated, and lymphocytes. 
Large masses of red blood cells were seen inter- 
posed between the small collections of white 
blood cells. There was no evidence of organ- 
ization and no aggregated masses of plate- 
lets. The aorta showed a minimal degree of 
atherosclerosis. 

The lungs were of usual color but seemed to 
be voluminous. The right lung weighed 500 Gm. ; 
the left lung 400 Gm. Neither showed any evi- 
dence of inflammation or infarction. The pul- 
monary vessels were dissected but no thrombi 
or emboli were found in either right or left 
pulmonary arteries or veins. On section both 
lungs and particularly their lower lobes showed 
a moderate degree of pulmonary.edema. Both 
lungs showed slight scarring of the apices, with 
the left apex showing emphysematous blebs. 
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No hemorrhages or infarcts were seen. The 
bronchi were of usual appearance but con- 
tained a slight amount of frothy material. 
The tracheobronchial lymph nodes were mark- 
edly enlarged. One such group 4.0 by 3.0 by 
2.5 cm. was markedly softened and on section 
was found to consist principally of yellowish 
amorphous and caseous material. 

The abdomen was flat except for a slight 
prominence in its mid-portion. A fluid wave, 
however, was felt over this area. A large scar 
was seen extending from the right hypo- 
chondrium down to the pubic region, being 
16.0 cm. in Jength. At the mid-portion of this 
surgical scar and at the level of the umbilicus, 
there was a double intestinal opening 4.0 by 
2.7 cm. The wound margins showed granulat- 
ing surfaces but were otherwise free from 
exudate or suppuration. On opening the ab- 
dominal cavity no increase of peritoneal fluid 
was found. The relationship of the stomach and 
intestines was markedly disturbed. Covering 
the entire anterior surface of the abdominal 
cavity, except for a small portion of liver which 
projected 3.0 cm. below the costal margin, was 
a huge dilated stomach, which extended down 
to the pubis. The length of the organ from 
fundus to its inferior margin (at the pubis) was 
35 cm. The width of the undissected organ from 
lesser curvature to greater curvature at its 
midaxis was approximately 15.0 cm. The wall 
appeared of somewhat less than usual thickness 
but was not markedly thinned. It appeared 
greatly enlarged rather than distended; it was 
of usual color. A network of dilated vessels 
were seen on the surface. The dilatation ex- 
tended to the pyloric region and to the proximal 
portion of the duodenum, which appeared di- 
lated to about twice its usual size. (Fig. 1.) On 
section the stomach was found to contain 
2,350 cc. of thick viscid material, apparently 
incompletely digested food. No definite articles 
of food could be discerned except that some 
white pieces resembled curdled milk. The gastric 
contents contained mucin and were bile tinged. 
The stomach rugae were absent. The mucosa 
showed no scars, ulcerations or hemorrhages. 
The duodenum was found drawn to the right 
and to be attached to the lateral abdominal wall 
and to a large scarred mass which included the 
two intestinal stomas, adjacent fibrosed perito- 
neum and peritoneal fat. The omentum ap- 
peared very thin and contained little fat. On 
incising this scarred mass, it was found to con- 
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ated stomach filling almost the entire anterior abdominal cavity: 


A, fundus; B, antrum; c, liver. 


sist principally of peritoneal adhesions, and of 
fibrous tissue deposition around the stomas, 
and particularly about the proximal end of the 
colon. A number of enlarged, firm, rubbery 
glands, the largest 1.5 cm. in diameter, were 
found in this region. The duodenum was found 
to be continuous with the jejunum but ap- 
peared narrowed and kinked over the scarred 
mass. One intestinal stoma appeared in a loop 
of transverse colon 8 cm. long, and the other 
lying along side of it was in a loop of ileum. The 
remaining small smtestine measured go inches. 
The cecum, including the appendix, ascending 
colon and a considerable portion of the distal 
ileum were apparently removed at operation. 
No tumor masses were encountered at this 
region. The small intestine appeared of usual 
width. The large intestine, particularly from the 
lower descending colon downward, appeared 
collapsed. Fecal material could be expressed 
from this intestine but the quantity was small. 

The weight of the right kidney was 150 Gm., 
of left 120 Gm. The capsules stripped with 
ease revealing smooth surfaces. The perirenal 
fat was decreased in amount. On section the 
parenchyma appeared congested. The width 
of the cortices was 0.5 cm. and the width 
of the pyramids beneath the cortices was 1.1 
cm. No gross lesions were seen. ‘The pelves were 
of usual appearance. The ureters were of usual 
caliber and showed no gross lesions. 

The spleen weighed 50 Gm. The organ ap- 


peared small and flattened. The surface was 
slightly wrinkled and the capsule was not 
thickened. On section the organ was found to 
be homogeneous and moderately soft. The pulp 
scraped easily. The remaining abdominal 
organs showed no marked abnormalities, nor 
were any definite abnormalities seen in the 
extremities. 

Anatomic diagnoses were: (1) Regional 
ileitis; (2) carcinoid of appendix (reported at 
another military hospital) ; (3) partial colectomy; 
colostomy; ileostomy; (4) dilatation of stomach, 
extreme, acute and chronic; (5) dilatation of 
proximal portion of duodenum; (6) intestinal 
adhesions around the colostomy, the ileostomy 
and the proximal duodenum; (7) caseation of 
tracheobronchial Iymph node; (8) pulmonary 
edema, incipient, and (9) myocardial atrophy, 
left auricle. 


COMMENT 


This case is unusual in that death oc- 
curred apparently due to gastric dilatation 
forty days postoperatively. The stomach 
had reached enormous proportion filling 
almost the entire anterior abdominal cav- 
ity and part of the pelvis. The stomach 
actually appeared to be enlarged rather 
than distended. It contained not only bile 
stained fluid but also undigested food. That 
by itself is not strange, since most of the 
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cases reported occurred a short time post- 
operatively whereas this patient was get- 
ting a full diet. In spite of this extraordinary 
dilatation, he did not manifest any marked 
symptoms, and vomiting was sporadic and 
only toward the end. The mode of death 
was rather sudden, the patient showing 
neither the acute dyspnea and cyanosis of 
sudden cardiac circulatory insufficiency, nor 
that of toxemia with vomiting, dehydration 
and alkalosis. Unusual, too, was the fact 
that there was no marked abdominal dis- 


- tention, so that at autopsy the abdomen 


was almost scaphoid. 

Acute dilatation of the stomach was first 
described by Kundrat,' Fagge,? and Roki- 
tanski.* The pathogenesis of acute dilata- 
tion of the stomach is usually stated to be 
neurogenic.**> There is a gastric paralysis 
due to sympathetic stimulation, the sympa- 
thetic nerves exerting an inhibitory effect 
on the stomach. There is usually some ob- 
struction at the duodenum, though this is 
only of secondary importance,® sometimes 
produced by the dilatation of the stomach 
itself with consequent dragging down of the 
mesentery, as the duodenum and jejunum 
are pulled toward the pelvis. Following this 
gastric ileus the stomach is unable to propel 
the gastric secretions which according to 
Dragsted‘ are about 2,000 to 3,000 cc. per 
day. What initiates this neurogenic mhibi- 
tory reflex, sometimes hours or days after 
an operation is unknown. Nor is it known 
why in most postoperative cases the ileus 
should be intestinal while in others it should 
be gastric.’ For normal physiology it is 
necessary that the gastric secretion be able 
to reach the intestines and be absorbed. 
Dragsted‘ has further shown that by sec- 
tioning the stomach at its cardiac and 
pyloric portions and subsequently anasto- 
mosing the esophagus and duodenum, but 
allowing the gastric juice secreted by the 
remaining stomach to be spilled through a 
fistula, the animals died in six to eight 
days, in spite of their being able to swallow 
food and pass it to the intestine. Death was 
due to the loss of chlorides, an increase of 
carbon dioxide combining power and a 
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shift of the hydrogen ion concentration of 
the plasma to the alkaline side; it could be 
prevented by the administration of physio- 
logical saline. 

During dilatation of the stomach the con- 
tents do not reach the intestines either due 
to stasis or vomiting, with resultant dis- 
turbance of the electrolyte relationships in 
the body. But aside from the chemical as- 
pects of this condition, there are also possi- 
ble deleterious effects from altered blood 
flow in the coronary circulation. Thus Gil- 
bert, Fenn and LeRoy® showed that 
coronary blood flow may be reduced in dogs 
following mechanical distention of the stom- 
ach. They also state that “In view of the 
fact that this reduction of flow does not 
occur after vagal section or after the ad- 
ministration of atropine, it is difficult to 
escape that conclusion that a reduction of 
coronary flow is the result of activity of the 
vagus nerve. This then is an instance of 
reflex coronary vasoconstriction initiated 
by vagal irritation in the gastrointestinal 
tract.” 

In our case, the patient had the setting 
for the possible occurrence of this condi- 
tion. He showed the effects of malnutrition, 
with marked weight loss, and had duodenal 
obstruction. The latter was not merely 
transient or temporary but was very defi- 
nite and of a considerable degree. His 
stomach dilatation had probably existed 
for some time but some new factor super- 
vened, possibly the drinking of a large 
quantity of water, which precipitated a 
further acute dilatation with sudden col- 
Iapse and death. The possible occurrence 
of such a sequence of events has been 
mentioned by Doolin’ who states, ‘For 
the passive condition of atony to pass over 
into the active state of dilatation the stom- 
ach must be overloaded either with solid or 
liquid food or with gas. The rapid ingestion 
of injudicious quantities of food or drmk 
under such circumstances may easily be the 
starting point of acute dilatation.” 

As to therapy, Dragsted” has described 
it in detail. It consists essentially of the 
followmg: (1) Early recognition, (2) pos- 
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tural change to prone position, (3) lavage 
every four to six hours until no more char- 
acteristic fluid is obtained, and (4) paren- 
teral administration of physiologic saline. 
With this routine he reports that the 
mortality can be greatly reduced. 


SUMMARY 


1. A case of acute and chronic dilatation 
of the stomach with sudden death is 
described. 

2. Some of the factors in its patho- 
genesis have been mentioned. 
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Pytoric occlusion with secondary vomiting and dilatation of the 
stomach occurs either from cicatricial contraction or from the swelling and 
edema associated with an ulcer. Rare complications are the occlusion of the 
bile duct with stone formation and jaundice; and pancreatitis from invasion 
of the pancreas or obstruction of a pancreatic duct. 

From }“‘Principles and Practice of Surgery” by W. Wayne Babcock 


(Lea & Febiger). 
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POSTOPERATIVE OBSTRUCTION OF BILE DUCTS TREATED 
WITH VITALLIUM TUBE 


BERNARD PINES, M.D. 
Adjunct Surgeon Brooklyn Jewish Hospital 
BROOKLYN, NEW YORK 


BSTRUCTION of the bile ducts 
() occasionally follows operations for 

diseases of the bile tract, more 
commonly after cholecystectomy. Various 
types of ductal repair have been used to 
cure this condition but, up to the present 
time, operative results have been uncertain 
and often satisfactory. A more favorable 
approach to this problem may perhaps be 
arrived at by intelligent analysis of the 
various methods used to re-establish biliary 
continuity and the results obtamed by 
these procedures in the different clinics. 
It is the purpose of this paper (1) to discuss 
briefly the causes and prevention of 
operative trauma to the bile ducts, (2) to 
emphasize some of the more recent surgical 
concepts and experiences in the cure of 
secondary bile duct stenosis, especially in 
relationship to the use of permanent 
vitallium tube implants, and (3) to report 
three new cases of postoperative obstruc- 
tion of the bile ducts which were treated 
with vitallium tubes. 

The etiology of secondary bile duct 
obstruction is usually inadvertant injury of 
the extrahepatic biliary tree in the course 
of an operation for cholecystectomy or 
choledochostomy; less often it is occasioned 
by inflammatory cicatrization and stenosis 
of the bile ducts predicated upon under- 
lying disease of the gallbladder. As a result 
of either of these factors, the lumens of any 
portion of the biliary tree from the liver 
hilus down to the duodenal termination 
may be partially or totally compromised. 
The flow of bile is then either deflected to 
the exterior through a fistulous tract or 
else the bile is retained in the obstructed 
ducts. 

A review of reports from different clinics 


indicates that operative accidents in the 
course of gallbladder surgery may occur 
even in the most expert of hands. The 
hepatic ducts, common hepatic duct (he- 
paticus) and the common bile duct (cho- 
ledochus) are not infrequently ligated, 
clamped, cut or excised and strictures and 
fistulas are formed. In a group of twenty- 
three cases of stricture of the bile ducts 
reported by Cole et al.* 76 per cent were 
related to previous operation; in Walters’ 
group of similar cases go per cent followed 
cholecystectomy. Cattell? noted a relation- 
ship to operative trauma in 80 per cent of 
his cases. The causes of secondary obstruc- 
tion in the remainder of the cases that 
were not related to operative trauma were 
the following: (1) ulceration of ducts 
produced by stones, (2) cicatrizing cho- 
langitis, (3) pylephlebitis, (4) abscess about 
ducts, (5) strictures secondary to pan- 
creatitis, and (6) extra and intraductal 
growths. 

The usual uncomplicated operation for 
cholecystectomy is technically simple. 
However, in certain instances, there may 
be difficulty in recognizing and isolating 
the various blood vessels and bile duct 
structures which are associated with the 
procedure; it is in this group of cases that 
accidental injury of the bile ducts may 
occur. One of the reasons for this is the 
common incidence of congential anomalies 
of the extrahepatic biliary tree as well as 
of its accompanying vascular components. 
When these anomalies are present the 
entire topography of the gallbladder area 
may be confused. Another reason for the 
difficulty in isolating the essential struc- 
tures in the operation for cholecystectomy 
is the distortion of the normal anatomical 
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landmarks which is commonly the result of 
infection. A third, and perhaps less fre- 
quent cause, is the incidence of local 
hemorrhage and resultant obscuring of 
the operative field. These are the factors 
which occasionally challenge the surgeon’s 
skill and ingenuity. 

In the presence of congential anomalies, 
inflammatory distortion or local bleeding, 
the exercise of extreme caution and the 
observance of a few basic principles in the 
prevention of operative trauma may per- 
haps avert some fortuitous mishaps. To 
begin with, good exposure of the operative 
field is most important. Complete walling 
off with laparotomy sponges and retraction 
of the surrounding organs is essential for 
clear visualization of the entire cystic 
pedicle and of the hepatoduodenal liga- 
ment. Furthermore, it is necessary that the 
cystic artery and duct be separately 
exposed and ligated in the sequence 
mentioned. The cystic duct should be 
dissected down to its confluence with the 
common duct and both structures must be 
clearly identified before ligating the cystic 
duct. Finally, if the gallbladder is long 
and the cystic pedicle is located at great 
depth in the abdomen, or if anatomic 
distortion is present, of either anomalous or 
inflammatory nature, there is indication 
for subserous dissection of the gallbladder 
commencing at the fundus and extending 
downward toward the cystic pedicle. This 
is a slower but safer procedure under the 
condition just described than mobilization 
of the gallbladder from below upward since 
the vascular and duct structures are more 
easily identified. 

Two general principles of procedure are 
utilized in the repair of bile ducts which 
have become occluded after operation on 
the bile tract. The first consists of re- 
establishing the interrupted continuity of 
the affected ducts by utilizing any of the 
following measures. (1) dilatation of the 
occluded portion of the ducts, (2) division 
of the stricture, (3) excision of stenotic 
portions and end-to-end anastomosis, and 
(4) plastic repair of the Heinecke-Mikulicz 
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type. The second principle entails anasto- 
mosis of the stumps of the hepatic ducts, 
the hepaticus or of the ductus choledochus 
to the stomach, duodenum or jejunum. 
Temporary or permanent implantation of 
prosthetic tubes at the site of reconstruc- 
tion may accompany any one of the above 
procedures. The procedure of choice varies 
with the condition of the patient, as well as 
the site and extent of the stenosis. 

Common to all operations designed to 
cure secondary bile duct obstruction is the 
hazard of recurrent stricture formation at 
the site of repair. Colp® and others have 
observed that this tendency to recicatriza- 
tion and stenosis is diminished when there 
is accurate, sutured approximation of the 
mucous membranes of the bile ducts and 
when no tubes are used. However, even 
under these conditions, rescarring and 
occlusion at the anastomotic site occasion- 
ally recurs. Furthermore, mucous mem- 
brane approximation is not feasible in 
many instances; the duct defects are often 
too long to permit anastomosis of the two 
ends without there being dangerous tension 
at the suture line. In these cases prosthetic 
tubes are temporarily or permanently 
implanted to bridge ductal gaps and to 
maintain patency of their lumens. 

In those instances in which direct biliary 
intestinal anastomosis is necessary, the 
hazard of recurrent stenosis is supple- 
mented with the additional danger of 
ascending infection. The absence of a 
valve, analagous to the sphincter of Oddi, 
favors regurgitation of intestinal contents 
into the extrahepatic and intrahepatic 
ducts. As a result, ascending cholangitis is a 
common complication and occasionally 
multiple liver abscesses are formed. This 
operative procedure has, therefore, been 
reluctantly resorted to for want of a more 
successful method of repair in cases in 
which the distal end of the obstructed bile 
duct is completely stenosed or when it is 
absent. Although many such cases may 
remain well for years—Eliot’ noted that 
eleven patients in a collected series of 
forty-one cases were free from ascending 
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infection for ten to twenty years after 
operation—the majority deteriorate rap- 
idly and succumb to infection. Prosthetic 
tubes, implanted at the site of biliary 
intestinal anastomosis are helpful in main- 
taining patency of the lumen but they do 
not impede the reflux of food from the 
bowel into the bile ducts. 

Repair of postoperatively obstructed 
bile ducts has been greatly facilitated in 
the past by the use of rubber tubes. These 
have been of some value in bridging ductal 
defects and in keeping anastomotic sites 
patent especially where mucous membrane 
anastomosis was not feasible. On the whole, 
however, rubber is not well adapted for 
use in this part of the body for the following 
reasons, namely, (1) it deteriorates rapidly, 
(2) rubber tubes slip out of place easily and 
within three to twelve months after they do 
so signs of obstruction develop, (3) rubber 
activates fibroblastic proliferation and scar- 
ring, and (4) it promotes precipitation of 
bile salts and pigments and thus occlusion 
of the tubes. Exceptional cases have been 
reported in which rubber tubes remained in 
place and functioned for long periods of 
time. In one instance Judd*® reported the 
retention of such a tube with good function 
for four years after which time the lumen 
became occluded and ascending infection 
resulted. Andrus! cited a case in which the 
tube functioned well for eight years. 
As a rule, however, rubber begins to 
deteriorate in one year. 

In 1941, Pease” experimented with tubes 
made of vitallium, an alloy of cobalt, 
chromium and molybdenum. This metal 
had been found to be inert in other parts 
of the body and it proved to be better 
adapted than rubber to the conditions 
which exist m the biliary tract. When 
vitallium tubes were implanted in the 
common ducts of dogs the metal did not 
appear to deteriorate. Furthermore, there 
was no deposition of bile salts or pigments 
on the surface of the tubes and the mucosal 
Iming of the ducts showed practically no 
histomorphological changes. 

The first straight vitallium tube devised 
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measured 4 cm. in Jength and 6 mm. in the 
width of the outside diameter. They are 
now standardized to the length of 3.3 cm. 
and a diameter of 6 mm. A central flange 
consisting of a flat piece of metal 4 to 6 
mm. high is welded on the middle of the 
tube. This facilitates manipulation of the 
smooth cylinder; it also serves as an anchor 
at the point of anastomosis since it helps to 
prevent the tube from slipping up or down. 
The eye of the flange is adaptible for 
fixation of tension sutures when it is 
necessary to relieve tension on the line of 
anastomosis. Some tubes are modified in 
both size and shape to adapt to the 
different parts of the biliary tree. Clute 
first utilized a tube with a trumpet-shaped 
end in a patient in whom a very short 
common hepatic duct was anastomosed to 
the common duct. The horn-shaped end 
was designed to act as a funnel for the bile 
from both hepatic ducts. Y-shaped tubes, 
half Y and fenestrated tubes are construc- 
ted for the same purpose. Angulated tubes 
are made to adapt to the inclinations and 
directions of the bile ducts. 

The vitallium tube has been but rarely 
used up to the present time in the repair 
of injured bile ducts. Only a few instances 
are cited in the literature of its clinical 
application in interductal reconstruction. 
Pease! reported his experience with three 
patients. In the first case a stricture of the 
hepatic duct was incised, a metal tube was 
implanted at this point and the duct was 
repaired over the tube. In another instance, 
a metal tube was used to fill a long gap 
between two patent ends of a common 
duct. A third vitallium tube, in another 
patient, bridged a space between the 
hepatic and common ducts. Seaman" cited 
two cases which were identical to the first 
and third patients reported by Pease. 
Migliaccio® described his experience in a 
case in which a metal Y tube was implanted 
between the two hepatic ducts and the 
common duct. In all the above patients, 
one or more previous attempts to repair 
the obstructed ducts had failed, whereas 
the final operation utilizing metal tube 
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implants and supplementary anastomosis 
were all successful. Cole et al.‘ employed 
vitallium tubes to connect the stumps of 
the hepaticus and choledochus in two cases. 
One patient remained entirely well; the 
other succumbed from peritonitis eight 
weeks after operation. 

Originally, the vitallium cylinder was not 
intended for use in biliary intestinal 
anastomosis because all the different tubes 
which were put to this use in the past 
tended to become dislodged by the food 
stream and passed into the intestine. 
There inevitably followed recurrent stric- 
ture formation at the site of the stoma. 
However, a number of cases of biliary 
intestinal anastomosis with vitallium tube 
implants have appeared in the literature. 
The central flange on these tubes appear to 
serve as a relatively satisfactory anchor; 
it prevents the cylinder, in most instances, 
from slippmg into the bowel. Carlucci’s? 
paper describes a case in which, after four 
previous operations, biliary intestinal con- 
tinuity was successfully established by 
using a metal tube implant in the final 
operation of choledochogastrostomy. This 
case was observed for nine months after 
operation and recovery was complete. 
Sternfeld'* and Meffley treated a patient 
with complete stricture of the common 
duct by hepaticoduodenal vitallaim tube 
intubation supplemented by hepaticoduo- 
denostomy. Cole et. al.* reported the use of 
metal tubes in ten cases of hepatico- 
jejunostomy; in two instances the tube 
became dislodged after several months but 
no succeeding stenosis resulted. Cole® is 
of the opinion that, if the biliary intestinal 
stoma is of sufficient dimension to permit 
a metal tube and its projecting flange to 
pass through it, the patency of the stoma 
will be maintained. 

At the Illinois Research Institute, Cole 
and his co-workers also examined these 
cases for an answer to the problem of 
intestinal reflux and ascending infection of 
the biliary tree. They sought, at first, to 
shunt the intestinal contents away from the 
bile tract by implanting the proximal end 
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of the common duct into a long loop of 
jejunum with the aid of a vitallium tube 
and by performing an entero-anastomosis 
proximal to the biliary stoma. This was 
unsuccessful in five cases; they all devel- 
oped ascending infection of the bile ducts. 
A procedure was then evolved which 
appeared to prevent the regurgitation .of 
food into the bile channels.’To accomplish 
this, an arm of jejunum twenty-four inches 
in length was anastomosed over a vitallium 
tube to the duct stump at the liver hilus 
after the principle of Roux. This was 
supplemented by the creation of a series of 
valves in the defunctionalized loop of 
intestine by simply infolding the wall with 
a double row of seromuscular sutures. 
Five patients treated in this way had 
excellent results. 

In the past five years three cases of 
postoperative obstruction of the bile ducts 
were treated at the Jewish Hospital of 
Brooklyn with vitallium tubes. In one case 
a choledochojejunostomy was performed 
to circumvent what appeared to be an 
obstructive kink im the terminal bile 
duct; in another patient a hepaticoduo- 
denostomy was done for constriction of the 
choledochus; and in the third instance, a 
hepaticoduodenostomy was _ necessitated 
by the absence of the distal end of the 
common duct. 


CASE REPORTS 


Case ul. L. K., a white male, seventy years 
of age, was operated upon at another hospital 
for chronic calculous cholecystitis two months 
before his admission to the Brooklyn Jewish 
Hospital. After cholecystectomy in the former 
institution his recovery was uneventful except 
fora persistent biliary discharge at the site of 
drainage. He was discharged four weeks after 
operation and soon thereafter he noted increas- 
ing symptoms of weakness and tiredness. Bile 
drainage from the abdominal fistula continued 
and the stools were occasionally clay colored. 
One week before admission to the Jewish 
Hospital the patient began to suffer from upper 
abdominal pain and recurrent chills and fever. 

Physical examination on admission revealed 
the patient to be a fairly well nourished male 
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who did not appear to be acutely ill. The con- 
junctivae and skin were slightly icteric. The 
heart and lungs were not unusual; the blood 
pressure was 140/88. The abdomen was soft 
and relaxed. No masses or organs were palpa- 
ble; the liver was not enlarged. There was a 
healed 6 inch transverse subcostal scar on the 
right, at the medial end of which golden yellow 
bile drained through a small sinus. Rectal 
examination was negative. Peripheral blood 
study showed moderate secondary anemia; the 
white blood count and differential count were 
not unusual. Blood serum examinations revealed 
the icteric index to be 18.8; the value for phos- 
phatase was 13.9 units and the prothrombin 
time was 7.9. Cephalin flocculation was nega- 
tive and sedimentation rate was 50 mm. in one 
hour. The stools contained no bile and showed 
a 2-4 plus reaction to benzidene: The urine 
gave a 2 plus reaction for bile and was negative 
for urobilinogen. A preoperative diagnosis was 
made of obstruction of the bile ducts. The 
patient was prepared for operation. Measures 
were taken to restore to normal balance the 
blood electrolytes, proteins and vitamins, as 
well as the prothrombin time. 

Under spinal anesthesia the fistulous bile 
tract was traced down to the open stump of 
the cystic duct. The common duct was very 
edematous and three large, firm lymph glands 
were palpable in the retroduodenal area. The 
duct was opened and it contained golden yellow 
bile. A flexible probe and a soft rubber catheter 
both passed easily upward into each hepatic 
duct and downward into the duodenum. The 
liver, pancreas, stomach, duodenum and colon 
were normal. There was no evidence of an 
intrinsic or extrinsic lesion which might com- 
promise the lumen of the common duct. It was, 
therefore, assumed that the persistent biliary 
fistula was due either to subsiding inflammatory 
edema of the common duct or extrinsic pres- 
sure of enlarged paraductal lymphatic glands; 
more probably the former. A Kehr T tube was 
inserted into the common duct and the ab- 
domen was closed. Bacteriologic studies of the 
bile removed from the common duct showed 
gram-negative bacilli on smear and Bacillus 
coli on subsequent culture. 

Immediately following operation 200 to 
600 cc. of bile drained through the T tube daily. 
Blood chemistry figures were within normal 
limits; icteric index was normal. The stools 
were light brown; they showed 2 plus guaiac 
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Fic. 1. Dilated intra- and extrahepatic bile ducts 
filled with dye. In the terminal portion of the 
common bile duct is seen a round shadow sug- 
gestive of stone formation. 


tests for blood. The patient appeared to be in 
good condition. On the fifteenth and on the 
twenty-fifth days after operation cholangio- 
grams were done through the T tube. On each 
occasion the opaque dye was retained within 
the dilated bile ducts; none of it escaped into 
the duodenum. There appeared to be a sharp 
rounded defect at or near the ampulla of Vater 
resembling a calculous which produced a com- 
plete block. (Fig. 1.) On the twenty-sixth day 
after operation the stool was again clay colored, 
the urine contained bile and the patient was 
slightly icteric. An attempt to clamp off the T 
tube resulted in severe abdominal pain. The 
clinical course of this case and the cholangio- 
graphic findings appeared up to this point to be 
identical with that of a similar case previously 
reported by Pines and Rabinovitch!? in which a 
residual calculous was suspected but instead 
there was found at the third operation a car- 
cinoma of the terminal portion of the common 
bile duct. The similarity of the sharp, round, 
circumscribed cholangiographic defect in the 
terminal duct in both cases was striking. It 
was, therefore, also believed that in the present 
instance a duct neoplasm might be present. 
Studies of the rugal pattern of the second por- 
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Fic. 2. Straight vitallium tube is seen located 
in the position in which it was implanted three 
years before. 


tion of the duodenum were unsatisfactory. A 
Best-Hickens régime was administered for the 
purpose of expelling any impacted calculi which 
might have been overlooked in the common 
duct; this produced no change in the clinical 
picture or in the subsequent cholangiograms. 
The stools showed a 2 plus reaction to benzidine. 

The patient was again prepared for opera- 
tion. Under continuous spinal anesthesia the ab- 
domen was opened through the same incision. 
The common duct appeared slightly widened 
and thickened but it was otherwise normal. 
No stones or masses were palpable. Flexible 
sounds and soft rubber catheters again passed 
easily upward into the hepatic ducts and down- 
ward into the duodenum. A duodenotomy was 
performed and no changes were noted in ter- 
minal bile duct, papilla of Vater or duodenum. 
Catheters passed easily upward into the ducts. 
No changes were seen in the pancreas or in the 
other adjacent organs. The only remaining 
possible etiologic factors for the obstruction of 
the common duct in this case appeared to be 
either intractible spasm or kinking at, or near, 
the ampulla of Vater. The complete failure of 
antisposmodics, nitrites and of the Best- 
Hickens régime to relieve the bile duct obstruc- 
tion even partially seemed to militate against 
the factor of spasm. The latter possibility was 
also conjectural since no definite point of 
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angulation of the duct could be demonstrated 
at operation. However, it was believed that the 
density of the retroduodenal tissues did not 
permit clear visualization of the course of the 
duct and that a common duct kink was the 
more probable cause of the obstruction in this 
case. The common duct was mobilized and 
severed at the point where the T tube had 
entered. The proximal end was purse stringed 
over one end of a standard sized, straight 
vitallium tube and then the eye of the flange 
of the tube was transfixed. The distal end of 
the common duct was doubly ligated. The free 
end of the vitallium tube was then implanted 
and purse stringed into a loop of jejunum about 
two feet distal to the ligament of Trietz. A row 
of interrupted seroserous black silk sutures 
completed the choledochonjejunostomy. 

The stools became normal in color immedi- 
ately after operation and remained so. Within 
two weeks after operation the blood chemistry 
figures and the icteric index were normal. The 
wound healed completely and the patient was 
discharged on the twenty-fifth day after opera- 
tion fully recovered. Close observation for three 
years, that is, to the present time shows the 
patient to be in excellent physical condition. 
There have been no signs or symptoms refer- 
able to the abdomen. The patient has gained 
30 pounds in weight since his discharge from 
the hospital. A recent flat plate of the abdomen 
reveals the vitallium tube implant in the right 
upper quadrant in the same position as that in 
which it was originally fixed. (Fig. 2.) 

Case ul. T. K., a white female, fifty-two 
years of age, was operated upon for chronic 
calculous cholecystitis at another hospital two 
months before her first admission to the Jewish 
Hospital. Three days after the cholecystectomy 
was performed the patient developed jaundice 
of an obstructive nature. This continued 
intermittently for two months when she sud- 
denly noticed a mass in the right upper 
quadrant. On admission to the Jewish Hospital 
there was no clinical jaundice. No bile was 
found in the stools; the icteric index was 16. 
A preliminary incision and drainage was per- 
formed to empty a large collection of green, 
bile stained thin fluid from the subhepatic 
space on the right. One month after admission 
to the Jewish Hospital the patient was prepared 
for reoperation for obstructive jaundice. 

Exploration under spinal anesthesia revealed 
cicatricial contraction of the common duct at 
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its junction with the cystic duct. The anterior 
wall of the duct proximal to the cicatrix was 
perforated. The cicatrix was incised and a T 
tube was inserted into the common duct. Two 
weeks after operation the stools contained bile 
and there was very little drainage through the 
T tube. Cholangiograms showed the dye pass- 
ing freely through the T tube into the duo- 
denum. The patient was discharged one month 
after operation apparently in good condition 
with the T tube in situ. 

Several days after being discharged from the 
hospital the T tube became dislodged. The 
patient then began to suffer from intermittent 
attacks of chills, fever and jaundice and she 
was readmitted to the Jewish Hospital three 
months later. On physical examination the 
patient was fairly well developed showing evi- 
dence of recent weight loss. The skin, conjunc- 
tivae and mucous membranes were icteric. 
There was heard a blowing apical systolic 
murmur and the heart was slightly enlarged. 
A mass was palpable in the right upper quad- 
rant which moved with respiration. The stools 
were clay colored; the urine contained urolu- 
linogen in 1:1 dilution and it was positive for 
bile. The blood phosphatase was 15 units; the 
icteric index was 35; the van den Bergh showed 
a direct biphasic reaction and an_ indirect 
measure of 5.2 units per 100 cc. of serum. 

The patient was again prepared for operation 
for obstructive jaundice. Under cyclopropane 
anesthesia, the abdomen was opened and the 
common duct was re-explored. At the site of 
the supraduodenal portion of the common duct 
a portion of the anterior wall was absent; above 
the defect the duct was dilated. The liver was 
cholémic in appearance. The dilated por- 
tion of the hepatic duct was incised longi- 
tudinally and one end of a standard vitallium 
tube was fixed into it with black silk sutures. 
The other end was fastened into the first 
portion of the duodenum with a purse-string 
suture. A series of seroserous sutures completed 
the hepaticoduodenostomy. 

The postoperative course was uneventful. 
At discharge twenty-four days after operation 
a slight amount of bile drainage was present at 
the site of the removed drains. The stools con- 
tained bile. Since the operation six months ago, 
the wound has healed completely and there 
have been no untoward signs or symptoms. 

Caseul. H.O., a thirty-two year old white 
male, was operated upon for chronic calculous 
cholecystitis at the Brooklyn Jewish Hospital. 
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During the cholecystectomy the common hepa- 
tic duct was inadvertantly severed. A silk 
ureteral catheter was implanted at the site of 
injury and the duct was reconstructed around 
it. After the operation, there developed a mas- 
sive pulmonary atelectasis. Bronchoscopy was 
done and a mucous plug was aspirated. Recov- 
ery was then uneventful. After discharge from 
the hospital the patient noted increasing weak- 
ness, anorexia and loss of weight. Ingestion of 
food caused abdominal distress. Three weeks 
before readmission there developed jaundice 
and pruritus. 

Physical examination on readmission re- 
vealed clinical icterus and secondary dermatitis 
factitia. The liver was palpable four fingers 
below the costal margin. The stool contained 
bile and a faint trace of blood. The urine also 
contained bile. The icteric index was 64.7 and 
the van den Bergh showed a direct biphasic 
reaction and an indirect quantitative measure- 
ment of 11.9 units. 

After adequate preparation the patient was 
reoperated upon five months after the original 
operation for cholecystectomy. Under fractional 
spinal anesthesia the abdomen was reopened 
and extensive adhesions were carefully freed. 
The liver, hepatic flexure of the colon, stomach 
and duodenum were identified and retracted 
away to expose the hepatoduodenal ligament. 
Careful dissection failed to reveal the distal 
end of the common bile duct even after mobili- 
zation of the duodenum to the left. The 
proximal end of the common hepatic duct-was 
located and one end of a vitallium tube was 
fixed in the lumen with black silk sutures; the 
distal end of the cylinder was inserted and 
purse-stringed into the first portion of the 
duodenum. The anastomosis was completed 
with interrupted silk seromuscular sutures. A 
patch of omentum was used to reinforce the 
suture line. 

Postoperatively, all signs of obstruction of 
the bile ducts gradually disappeared and the 
wound healed per primum. The patient was 
discharged in good condition and he has 
remained well for four years. 


SUMMARY AND CONCLUSIONS 


Three cases are reported of postopera- 
tive obstruction of the bile ducts which 
were treated with permanent vitallium 
tube implants. In one instance, a unique 
condition of obstructive kinking of the ter- 


a 7 
x 
~ 
~ > 
4 
nd 
mF 
: 
x 
4 


I 28 American Journal of Surgery P ines—Obstr uction of Bile Ducts 


minal portion of the common duct was 
cured with choledochojeunostomy over a 
tube implant. In another case, choledocho- 
duodenostomy over a metal cylinder was 
successful in the treatment of cicatricial 
contraction of the common duct at its junc- 
tion with the cystic duct. A third patient, 
in whom the distal end of the common duct 
could not be found, was completely re- 
stored to health by the implantation of a 
vitallium tube between the cut end of the 
hepatic duct and the duodenum and 
supplementary hepatoduodenostomy. 

The treatment of injured bile ducts must 
be individualized after careful consider- 
ation of the general condition of the pa- 
tient, the type of mjury and its location. 
There can be no successful stereotyped 
approach. The results of the various 
operative methods which have been used 
up to the present time, have not been 
entirely satisfactory; recurrent strictures 
and ascending infection of the biliary tree 
are not uncommon. The best results are 
obtained in the presence of local duct 
structures which can be resected and then 
repaired. with accurate primary sutured 
approximation of the cut ends without 
the use of adjuvant prosthetic tubes. 
In those cases in which slight tension is 
present at the line of anastomosis a T 
tube may be used; the tube must not be 
brought out through the line of repair but 
through an incision in the duct distal to it. 
When suture line tension is marked or a 
long gap or stricture is noted, a permanent 
tube implant is essential. This also pertains 
to those cases in which the terminal portion 
of the common duct is constricted or 
absent and biliary intestinal anastomosis 
is indicated. 

Vitalltum tubes appear to be better 
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adapted to implantation in the bile tract 
than do either rubber or silk tubes; they do 
not become corroded, irritate the duct 
mucosa, or encourage deposition of bile 
salts in the tube lumen. Recurrent cicatri- 
zation and stenosis is therefore less apt to 
occur. In cases of biliary intestinal anas- 
tomosis vitallium implants appears to be 
satisfactory inasmuch as they do not 
become dislodged easily. Even when they 


do become dislocated the patency of the 


new stoma appears to be maintained. 

Encouraging progress is noted in the 
prevention of intestinal reflux and ascend- 
ing bile tract infection in cases of biliary 
intestinal anastomosis. This complication 
is apparently best avoided by shunting the 
intestinal contents away from the new 
stoma utilizmg the method employed by 
Cole and his coworkers. In this procedure, 
a long arm of jejunum is anastomosed to 
the bile duct stump over a vitallium tube 
after the principle of Roux and a series of 
valves are created in the defunctionalized 
loop of intestine. 
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MENINGEAL IRRITATION AND ACUTE RISE IN 
INTRACRANIAL PRESSURE FOLLOWING USE OF 
CELLULOID PLATE FOR CRANIOPLASTY* 


WILLIAM KARLINER, M.D. 
Clinical Assisting Visiting Neuropsychiatrist, Morrisania Hospital 


NEW YORK, NEW YORK 


T this particular time, and for some 
time to come, many patients with 
skull defects will need plastic repair 

of their cranial wounds. Since the surgeon 
has to select the proper material for this 
type of work, any observation which may 
help him in his decision should be recorded. 


CASE REPORT 


In May, 1937, an eight-year-old boy sus- 
tained a compound fracture of the skull with 
protrusion of brain substance and leakage of 
cerebrospinal fluid in the left occipital region. 
He was admitted to another hospital, where, on 
neurological examination, evidence of extensive 
damage to the left hemisphere was found. 
Two months after the accident, the patient 
developed a temperature of 104.0°F., signs 
of meningeal irritation and a cerebral hernia. 
Both the cerebrospinal fluid cell count and 
total protein content were markedly elevated, 
but there was no sign of invasion of the 
meninges by a micro-organism. Within three 
weeks pus was repeatedly aspirated from the 
hernia and eventually it had to be incised. A 
large abscess cavity was entered and drained. 
On laboratory examination, Staphylococcus 
aureus was found. After a temporary improve- 
ment in the patient’s condition, the abscess 
cavity, which was found to extend deeply into 
the brain substance was drained again. 

For about six years, the boy did fairly well 
under anticonyulsive therapy. He attended 
school and made good progress. In April, 1943, 
however, he had to be readmitted on account of 
convulsions, which, lately had increased in 
frequency and severity. 

Encephalography showed the lateral ven- 
tricles well outlined, the left being distorted in 
shape, pulled upwards, and having lost its 
normal butterfly contour; the right ventricle 


was normal; the third ventricle appeared 
medium in position and slightly dilated; while 
the fourth ventricle was normal. A small 
pocket of air in the left hemisphere measuring 
214 cm. in diameter was noted lateral to the 
ventricle. 

The exact location of the cyst could not be 
stated. The subarachnoid spaces contained 
only a small amount of air. The skull showed a 
large bone defect 4 by 6 cm. which was smooth 
in outline. 

The patient was discharged after three weeks, 
with a diagnosis of post-traumatic Jacksonian 
epilepsy and old healed brain abscess with scar 
formation. Surgical intervention was not deemed 
advisable at that time. 

Between March and October 5, 1945, the 
patient-was hospitalized three times in another 
hospital for repair of his cranial defect and for 
status epilepticus. The final diagnosis was 
cortical scar and cerebromeningeal adhesions 
in the region of the left occipital lobe (post- 
traumatic convulsive disorder) ; the left parieto- 
occipital cranial defect was covered by a 
plastic plate during March, 1945. 

On October 20, 1945, the patient was seen 
immediately after an epileptic attack. He was 
still somewhat confused and for some time had 
difficulty in answering questions. Later, he 
paced the floor and was highly apprehensive 
and irritable. He kept on complaining of feel- 
ing much worse since the last operation. This 
statement was confirmed by his father, who 
reported that the boy had been complaining 
about severe pain at the operative site ever 
since, that this pain had increased in intensity 
and was occasionally associated with nausea 
and vomiting. On examination, which was in- 
complete, since the boy would not cooperate, 
it was found that there was no bulging at the 
site of the operation, but that the skin in this 
region appeared to be excessively tender to 
touch. A few days later, the patient was ad- 


* From the Neuropsychiatric and Neurosurgical Services of Morrisania Hospital, New York City. 
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mitted to Morrisania Hospital where a more 
complete examination was done. 

In the left occipital region there was a de- 
nuded area, corresponding to a skin flap with 
a medial margin as a hinge, under which a 
plate of about 3 by 5 cm. could be felt. The 
plate moved easily but the movements caused 
pain. 

The neurological examination showed a 


' spastic ataxic gait with weakness of the right 


lower limb; there was no speech defect; the 
pupils were dilated and sluggish in their reac- 
tion to light and accommodation; the fundi 
showed a moderate degree of pallor on both 
sides with secondary optic atrophy; there was 
right homonymous hemianopsia, right lower 
facial weakness of central type; the right arm 
and leg were mildly atrophic with hemiparesis 
and slight hypertonicity; there was marked 
right-sided hyper-reflexia, absent right ab- 
dominals and positive right Babinsky and 
Rossolimo; hyperasthesia and questionable 
hyperalgesia on the left side with increased 
sensation to temperature and light touch. 

A spinal fluid examination was done on 
October 28th, and showed clear fluid, with an 
initial pressure of 160 mm. of water, and a 
final pressure of 70 after the removal of 10 cc., 
there were no cells, the total protein content 
was 38.1 mg per cent. The blood count revealed 
a leukocytosis of 13,800 with 80 per cent poly- 
morphonuclears, 19 per cent lymphocytes and 
I per cent monocytes. The red blood count and 
urine examination were normal. 

On November 7th, without apparent reason, 
the patient became increasingly lethargic but 
could be easily aroused. On the next day, he 
appeared to be very drowsy and could be 
aroused only wth difficulty. His temperature 
was 101.2°F. and the pulse rate 80. His respira- 
tions were deep. After the patient’s head had 
been shaved, it was noted that the operative 
site was markedly bulging. On palpation, it 
was felt that the plate was riding, apparently 
without contact with the surrounding bone. 
Pressure on the skin overlying the plate and 
the gap between the plate and the bone gave 
the feeling of fluctuation. The patient was 
semistuporous and incontinent. He could be 
aroused only by painful stimuli and then would 
resist violently to any manipulation. The 
fluctuating area was aspirated, care being taken 
to move the needle tangentially, and to slide 
close to the inner surface of the plate. Thirty cc. 
of perfectly clear and colorless fluid were re- 
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moved, until the protrusion had markedly 
subsided and had become much softer. Even 
while the last few cc. were withdrawn, (which 
on laboratory examination showed 16 poly- 
morphonuclear leucocytes, a positive Pandy 
and 138 mg. total protein) the patient’s be- 
havior changed markedly. He became quieter 
and when his head was dressed he was looking 
about and seemed to become aware of his sur- 
roundings. During the night, he slept quietly 
and on the following morning, his behavior was 
normal. His condition has been good since, 
and he has been up and around the ward with- 
out any complaints. 


COMMENTS 


Indications for repair of cranial defects 
according to Frank H. Mayfield and Louis 
A. Levitch, are: (1) Anxiety due to fear of 
trauma of the brain; (2) Unsightly and 
large deformity; (3) defects that pulsate 
and are painful; (4) protection from trauma; 
and (5) “syndrome of the trephined”— 
headaches and dizziness with change of 
position and with cough and extreme 
intolerance to vibration. Contraindications 
are: Presence of infection—or recent his- 
tory of sepsis—or disease that may lead 
to anticipation of further surgery of the 
skull or brain in that area. 

Various materials have been used for 
repair of Cranial defects. Autogenous bone 
transplant for repair of cranial defects is 
not satisfactory. First, it is an extensive 
Operative procedure to secure bone for 
grafting and second, there is always the 
question of survival of the bone fragment 
as osseous tissue. Foreign materials such 
as gold, platinum, aluminum, steel, silver, 
celluloid, vitallium and many more have 
been used for such plastic operations. 
Celluloid is known to cause reactive tissue 
proliferation. | 

Many of the above mentioned materials 
have proved reasonably satisfactory; none 
of them, however, had all the properties 
that should be found in the ideal substance 
for cranial repair. Such a substance should 
not produce inflammation or foreign body 
reaction when implanted in tissues. It 
should be strong enough yet malleable to 
permit molding with reasonable ease. 
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Tantalum, as reported by Burch and 
Carney, Pudenz, Mayfield, Levitch and 
many others, more nearly meets all these 
requirements than any other material yet 
used. Tantalum permits cells to attain 
their normal growth unhampered and, 
therefore, prevents fixation or traction as 
well as formation of scar tissues. Normal 
growth of bone over tantalum fixation 
plates and skull plates have been reported. 

Another problem is the occurrence 
of increased intracranial pressure, which 
caused bulging at the operative site and 
was instantly relieved by withdrawal of 
30 cc. of clear, colorless fluid from under 
the plate. Although we were unable to find 
any report dealing with protracted or de- 
layed reactions to celluloid plates, it does 
not appear at all unlikely that cases of this 
kind were reported at a time when this 
type of material was more widely used and 
that these observations have been for- 
gotten, the first patients having been 
operated upon by Fraenckel in_ 1895. 
(That early reactions, consisting of the 
accumulation of serosanguineous fluid, 
occur which require aspirations for a period 
of about two weeks is well known.) In the 
case under consideration, the accumulation 
of fluid was doubtless a serous reaction of 
the meninges, causing bulging of the plate 
and giving rise to increased intracranial 
pressure. 

Oppenheim and others reported cir- 
cumscribed cysts of the arachnoid with 
clear spinal fluid and pleocytosis without 
presence of any organisms in cases of serous 
meningopathy. Strauss found aseptic menin- 
gitis in brain abscess as a reaction to a 
focus of infection near the meninges. 
Margulies and Savitsky consider the latter 
type of meningeal response a reaction to 
toxins as well as to unsuccessful invasion 
of the meninges by hypovirulent organisms. 

The possibility that the meningeal re- 
action was due to loss of camphor from the 
plastic plate, which occasionally has been 
seen to occur, should also be considered. 
It is also possible that bacteria may have 
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lam dormant in the wound, and after 
plastic repair contributed to the reaction. 

The instantaneous improvement in the 
patient’s condition appears to be due to the 
relief of intracranial pressure, as it strongly 
resembles the effect seen during the evacua- 
tion of epidural clots or subsubdural 
hematomas in the usual, uncomplicated 
case. * 


SUMMARY AND CONCLUSIONS 


A sixteen-year-old boy, who sustained a 
compound fracture of the skull eight years 
ago, presented a large bone defect in his 
skull 4 by 6 cm. In March, 1945, his 
parieto-occipital cranial defect was covered 
by a plastic plate. In November, 1945, the 
patient developed signs of increased intra- 
cranial pressure with stupor, incontinence, 
bulging of the wound and signs of fluctua- 
tion between the plate and the skull. 
Aspiration of 30 cc. of clear fluid brought 
instant relief by decreasing the intracranial 
pressure. 

Removal of the plate which was refused 
by the patient’s family at that time has 
been carried out since. 

Since the celluloid plate caused serious 
meningeal reaction with increase of intra- 
cranial pressure, proper selection of ma- 
terial for cranial repair is of the utmost 
importance. 


REFERENCES 


1. FRAENKEL, A. Uber Heteroplastik bei Schadel- 
defeklen. Arch. f. klin. Chir., 1: 407, 1895. 

. Wootr, T. I. and Wacker, E. A. Cranioplasty 
(collective review). Surg., Gynec. é* Obst., 81: 1-23, 
1945. 

3. MAYFIELD, FRANK H. and Levitcu, Louis A. Repair 
of cranial defects with tantalum. Am. J. Surg., 
67: 319, 1945. 

. KisHADDEN, WI1L.1AM S. Tantalum in war surgery. 
Am. Acad. Orth. Surgeons, Lectures on Recon- 
structive Surgery, 245, 1944. 


N 


aN 


* Removal of the plate was naturally suggested, but 
the patient wanted to be discharged at that time. We 
have since learned that the plate has been removed in 
another hospital and that a large cyst had been found 
in the underlying brain probably corresponding to the 
cavity seen after encephalography, reported above and 
that no evidence of infection could be seen at operation. 
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ABDOMINAL APOPLEXY 


JEROME F. TANNA, M.D. 
NEW ORLEANS, LOUISIANA 


UDDEN intra-abdominal hemorrhage 
S from the pelvic organs in women, 

spontaneous rupture of an aneurysm 
within the abdomen, and massive hemor- 
rhage following trauma or in connection 
with a malignant lesion are all relatively 
common experiences in surgery; but the 
condition under discussion here rarely 
appears twice in any surgeon’s records. 
Spontaneous rupture of a splanchnic vessel 
has very aptly been designated “‘abdominal 
apoplexy”’ to denote its close resemblance 
both in spontaneity and nature to the much 
more frequent and better known cerebral 
apoplexy. A survey of the literature has 
revealed but thirty-two cases which might 
be so classified, the first case, as far as can 
be determined, being reported by Barber! 
in 1909. To these thirty-two cases, after 
reviewing the available records at Charity 
Hospital, three more cases may be added, 
the most recent being the author’s case 
which will be reported in detail. It is only 
through the repeated reportings and tabu- 
lations of such cases that characteristics, if 
any, will become recognized which may 
serve in the diagnosis and treatment of 
future cases. 


CASE REPORT 


The patient, male, age fifty-two, presented 
_ himself at Charity Hospital at 2:30 pP.M., 
January 18, 1946, complaining of moderate 
pain over the entire abdomen and more 
marked on the left. The patient stated that, 
two days prior to admission, he experienced a 
sharp, sudden pain in the left shoulder. This 
pain radiated down the posterior left half of 
the thorax, into the left flank, and, finally, 
across the abdomen to the region of the um- 
bilicus. He had had a good bowel movement the 
morning before admission and had passed 
copious quantities of “‘gas” up until the morn- 
ing of the date of admission. He had vomited 


only slightly and there was no history of 
melena. 

The patient had previously been a patient 
of Charity Hospital and was discharged July 
17, 1945, with a diagnosis of “hypertensive 
cardiovascular disease with failure.” 

The general appearance of the patient was 
one of acute illness, weakness and anemia. 
Physical examination on admission revealed 
the temperature to be 100.1°F., pulse 110, 
respirations 28, and blood pressure 174/88. 
During his previous admission, his blood pres- 
sure was found to be 220/170. Examination of 
the abdomen revealed a lower mid-line scar 
resulting from surgery for a gunshot wound of 
the abdomen several years previously, and 
marked distention of the lower abdomen. 
There was generalized direct tenderness and 
rebound tenderness with little or no rigidity. 
No peristaltic tones could be heard. 

Rectal examination revealed nothing of note 
except slight tenderness high up on the right 
side. The prostate was not enlarged. 

Examination of the heart revealed that it 
was moderately enlarged to the left with a 
systolic murmur at the apex. The rate was 
rapid and the rhythm regular. 

A scout film of the abdomen on admission 
was of poor quality and, consequently, non- 
informative. Blood studies revealed: hemo- 
globin 7 Gm., 48 per cent; erythrocyte count 
2.07; white blood cells 20,850 with 80 per cent 
polymorphocytes, eosinophils 1 per cent, 
monocytes I per cent and lymphocytes 18 per 
cent. The venous pressure was 150 and the 
urinalysis was recorded as essentially normal. 
The blood urea nitrogen was 40 mg. per cent; 
the blood chlorides 479.7 mg. per cent. An 
electrocardiogram taken during his previous 
stay in the hospital revealed “‘ Definite E.K.G. 
evidence of myocardial disease.” 

After the administration of approximately 
750 cc. of blood, the patient was taken to the 
operating room at 7:30 A.M., following the day 
of admission, with a preoperative diagnosis of 
mesenteric thrombosis versus adhesions ileus 
versus perforative sigmoidal diverticulitis with 
extension to the left subphrenic space. With 
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TABLE I 
Arterio- ~ 
A Blood | clevosis O 
Author Year 8 | Complaint Site Pres- | of Rup- pera~ | Result | Autopsy 
Sex tion 
sure tured 
Vessel 
Sree 1909 | 32 |Abdominal | None defi- | Normal ? Yes Recov- 
F pain nite ered 
Churchman?.......| 1911 | 48 |Abdominal | None defi- ? ? Yes Died Source not 
M pain nite found 
Florence and Ducu-| 1913 ? Abdominal | Branch of ? Died Yes 
ing® F pain sup. mes- 
enteric 
ee 1918 | 48 |Abdominal | None defi- | 190 ? Yes Died No 
M pain nite Sys- 
tolic 
1923 | 60 | Severe epi- | Gastro-duo-| 155 Marked | Ligation | Recov- 
M gastric pain| denal ar- | Sys- ered 
tery tolic 
1925 | 27 |Severe ab-| Left gastric ? ? Ligation | Recov- 
M dominal artery ered 
pain 
Green and Powers’.| 1931 | 544 |Severe  ab-/| Left gastric |260/125| Marked | Ligation | Recov- 
F dominal ered 
pain 
Molines, Cabenac’..| 1933 | 56 | Gastric upset} Left gastric | Severe | Marked | Ligation | Recov- 
M ered 
Molines, Cabenac...| 1933 .. |Abdominal | Left gastric |230/130| Marked | Yes Recov- 
M pain ered * 
Molines, Cabenac...| 1933 | 73 ? Left gastric ? Marked | Yes Died Yes 
F epip. 
Hartley and Me- | 1934 | 31 |Abdominal | None defi- | Normal ? Yes Died Yes 
Kechnie?® M pain nite 
Thompson and 1935 | 62 | Precordial Br. of I. gas-|170/100| Marked | Yes Recov- 
Dunphy'® F pain tric ered 
Buchbinder and 1935 | 57 |Severe ab- /| Rt. gastric |190/115| Marked | Ligation | Recov- 
Green!! M dominal artery ered 
pain 
1936 | 80 |Abd. pain;|Br. of rt. |200/120 ? Yes Recov- 
F faintness colic ered 
Moorhead and Mc-| 1936 | 50 | Dyspnea Sup. mesen- |220/140| Marked |......... Died Yes 
Lester™ M teric 
Moorhead and Mc-| 1936 | 44 |...........- Died Yes 
Lester M gastric 
NG teases 1937 | 34 |Abdominal | None defi- | Normal ? Yes Recov- 
M pain nite ered 
1937 | 73 | Abdomimal | Mid-colic | Nowmalli. 
M pain artery 
Morton™.......5... 1938 | 72 |Abdominal | Sup. mesen-|155/96 ? Yes Recov- 
M pain teric ered 
Lafferty and Pear-}| 1938 | 28 | Shock; dysp-| Sup. mesen-|.......]........ Yes Recov- 
son!6 F nea teric ered 
Silverstone!’....... 1938 | 52 |Abdominal | None defi- | 200 ? Yes Died 
M pain nite Sys- 
tolic 
Crile and Newell!*| tg40 | 49 |Severe ab- | None defi- |260/130 ? Resection} Recov- 
M dominal nite trans- ered 
pain verse 
colon 
Berk, Rothchild, 1941 52 | Dull abdom- ? 240/170 ? Yes Recov- 
Doane’® M inal pain ered 
Cushman and Kil-| 1941 | 40 | Abdominal | Br. middle | Normal ? Yes Recov- 
__ gore”? M pain colic ered 
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TABLE I (Continued) 
Arterio- 
A Blood | clevosis O 
Author Year ly Complaint Site Pres- | of Rup- pera- | Result | Autopsy 
ex tion 
sure tured 
Vessel 
Cushman and Kil-| 1941 63 | Severe ab- | None defi- | Normal ? Yes Recov- 
gore F dominal nite ered 
pain 
Doege and Gray?!| 1943 | 69 | Abdominal |L. gastric ? Present 
M pain artery 
Doege and Gray....| 1943 | 83 | Abdominal ? 80/60 ? Yes Recov- 
F pain and ered 
faintness 
ER 1943 | 36 |Epigastric | Gastroduo- |240/140 ? No Died Yes 
M pain denal 
1944 | 55 | Abdominal | Br. sup. ? No Yes Died Yes - 
M pain mesenteric 
Marks and Freed-| 1945 | 55 | Epigastric | None defi-| 84/70 ? Yes Recov- 
lander*4 M pain nite ered 
“Marks and Freed-| 1945 | 43 |Abdominal | None defi- |150/120 ? Yes Recov- 
lander M pain and nite ered 
vomiting 
Marks and Freed-| 1945 | 55 | Vague abd.| None defi- |245/142 ? No Died Yes 
lander M pain nite 
pee er 1946 | 59 | Severe None defi- | Normal ? Yes Died Yes 
F abdominal | nite 
pain 
NM Sots ees 1946 | 35 |Abdominal | None defi- | Normal ? Yes Recov- 
M pain nite ~ ered 
CN Se ae 1946 | M_ | Abdominal | Br. of ? Yes Died No 
pain splenic 


the patient under ethylene-ether inhalation 
anesthesia the abdomen was entered through a 
low, right paramedian incision. Immediately 
upon entering the abdomen, a copious quantity 
of bright red blood and blood clot was en- 
countered. After rapidly evacuating the blood, 
exploration revealed a large, cystic mass im- 
mediately under the left leaf of the diaphragm. 
The incision was then extended upward and 
to the left, and the spleen delivered into the 
wound. It was found that there was a definite 
bleeding point from a vessel in the splenic 
pedicle. The cystic mass under the left leaf 
of the diaphragm proved to be a large hema- 
toma which had collected there from the leak 
in the vessel of the splenic pedicle. The hema- 
toma was evacuated, the spleen was removed 
and the abdomen closed in tiers utilizing re- 
tention sutures. The patient received blood 
continuously during the operative procedure. 
His blood pressure at the beginning of the 
operation was 180/110 and at the close 
170/110. The patient left the ieitsiatieia room 
in fair condition. 


During the first few hours postoperatively, 
the patient fared splendidly. At about 6:30 
p.M. the day of operation, he took a sudden 
turn for the worse. He became dyspneic, pale 
and cyanotic, and his blood pressure fell 
steadily. In spite of blood, oxygen, and other 
supportive measures, the patient finally ex- 
pired at 9:30 p.M. Permission for a postmortem 
examination could not be obtained. 


COMMENT 


An analysis of thirty-five cases of ab- 
dominal apoplexy, tabulated in the table, 
reveals.some interesting points. The acci- 
dent occurred much more frequently in 
males; twenty-five males to ten females, 
the ratio being 2.5 to 1. The ages varied 
from twenty-seven to eighty-three, but the 
average age was fifty-five and one-half 
years, with the greatest frequency of 
occurrence in the sixth decade of life. 

Eighteen cases presented evidence of 
having a definite hypertension. Eight cases 
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are recorded as having a normal blood 
pressure, while two of the cases showed a 
definite hypotension which could have 
been due to a collapsed state due to blood 
loss at the time of examination. In the 
remainder, blood pressure recordings were 
not available. Thus, it is reasonable to 
assume that the majority of these patients 
suffered with cardiovascular disease. 

In fifteen cases (approximately 42 per 
cent), it was specially noted that no definite 
bleeding pomt could be found. It is of 
interest that these cases occurred among 
the younger individuals of this group—the 
average age of this group being 46.5 years 
compared with 55.2 years in the group in 
which a definite bleeding vessel was found. 
In seven of the thirteen cases (53.8 per 
cent), the cardiovascular state was noted 
as being apparently normal. To state it in 
another way: Of the eight cases in which 
it was definitely noted that the cardio- 
vascular state was apparently normal, 
there were six cases (75 per cent) in which 
no definite bleeding point could be found 
either at operation or at postmortem 
examination. This close relationship be- 
tween a younger age occurrence, a relatively 
normal cardiovascular apparatus and the 
inability to demonstrate a bleeding point 
was noteworthy. The practical application 
of this relationship becomes apparent when 
the operative results are analyzed. 

Twenty-eight of the thirty-five cases in 
this series (80 per cent) came to operation. 
Of these twenty-eight cases, twenty (71.4 
per cent) recovered. Of the eight (28.6 per 
cent) in which operation resulted in death, 
five were cases in which no definite bleed- 
ing point could be found. From this, it 
would seem that, despite the occurrence of 
massive intraperitoneal hemorrhage, if at 
operation a definite bleeding point can be 
located and the bleeding vessel ligated, the 
chance of recovery is better than when the 
bleeding point cannot be located. Thus, it 
would appear that in this condition there 
might be some advantage favoring the 
hypertensive arteriosclerotic individual, in 
that such patients are much more likely to 
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present a definite bleeding point that would 
permit of ligation. 

In only isolated cases is a diagnosis made 
prior to operation. While all cases were 
recognized as being acute abdominal emer- 
gencies, the majority were operated upon 
under a preoperative diagnosis of per- 
forated peptic ulcer, intestinal obstruction, 
mesenteric thrombosis, perforated appen- 
dix, etc. A close analysis of the symptoms 
and signs in each of the reported cases 
reveals no one thing pathognomonic of the 
condition. It is to be emphasized, however, 
that any patient who is hypertensive and 
presents the picture of an acute condition 
of the abdomen along with a reduced 
erythrocyte level should be suspected of 
having this condition. 

Moon” has called attention on many 
occasions to the significance of hemocon- 
centration as a diagnostic finding in true 
shock not due to hemorrhage. Repeated 
hematocrit readings will serve to differ- 
entiate between acute surgical abdominal 
castastrophes not associated with hemor- 
rhage and abdominal apoplexy. 

In spite of the fact that many in the past 
have assumed an indifferent attitude con- 
cerning abdominal puncture as an aid in 
diagnosis, Johnston”* has shown that ab- 
dominal puncture, using a trocar 0.5 cm. 
in diameter, may be used with no danger of 
injury to the intra-abdominal viscera to 
confirm the diagnosis of hemoperitoneum. 

It is believed generally that hyperten- 
sion, severe gastrointestinal vascular sclero- 
sis, separately or in combination, are 
decided factors in the precipitation of rup- 
ture of the vessel, comparable to cerebral 
hemorrhage in hypertension. Brooks,” in 
a study of 368 cases of arteriosclerosis, 
found in only nine macroscopic evidence 
which involved the celiac axis and _ its 
branches. This, unquestionably, explains 
the great infrequency of this condition. 


CONCLUSIONS 


1. Massive spontaneous intraperitoneal 
hemorrhage (abdominal apoplexy) result- 
ing from the non-traumatic rupture of a 
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small, intra-abdominal blood vessel is a 
rare condition, the occurrence of which is 
being reported with greater frequency. 

2. While there is no one pathognomonic 
finding, the conditions should be suspected 
In any individual in whom there occurs 
sudden severe abdominal pain, shock, signs 
of peritoneal irritation and a low hematocrit 
reading, especially if hypertension and/or 
arteriosclerosis co-exist. 

3. Early operation, with ligation of the 
bleeding point if possible is the only treat- 
ment. This treatment is one which offers a 
high chance of recovery if a definite bleed- 
ing point be found. 
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CHRONIC BILATERAL BENIGN HYPERTROPHY OF THE 
MASSETER MUSCLES 


E. Gurney, M.D. 
Diplomate of The American Board of Plastic Surgery 
PORTLAND, OREGON 


EDICAL literature on this subject 
is very meager. In 1880, Legg?! 
reported bilateral enlargements of 

both masseter and temporal muscles in a 
girl of ten years of age. The swellings 
developed about three weeks previously 
followmg an attack of feeling faint and 
vomiting. She received no treatment. 

In 1905, Duroux? reported bilateral 
hypertrophy of the masseter muscles in 
a young man of twenty-two. The swellings 
had been present for less than two months. 
No treatment is mentioned. 

In 1930, Boldt*® published a thesis on 
simple masseter hypertrophy. He mentions 
several unilateral involvements and one 
bilateral hypertrophy in a man of twenty- 
three in whom there was a “psychic 
reaction which was the cause of the con- 
stant trismus and the noticeable masseter 
hypertrophy.” 

Although the etiology of simple muscle 
hypertrophy is not clear, there is a strong 
suspicion that the patient’s habit of 
grating his teeth might. be closely related to 
the muscle swellings in the case herein 
reported. 


CASE REPORT 


Mr. C. H. S., a single, thirty-five-year-old 
shipyard worker was first seen on October 25, 
1944. He complained of a painless swelling just 
above the angle of each jaw. The swellings had 
been present for about twenty years, and al- 
though they had produced no _ subjective 
symptoms they were unsightly and the patient 
was becoming increasingly annoyed by their 
presence. He was interested in having them 
removed. There was nothing unusual in his 
family history. The patient himself was of 
temporate habits. His only mannerism which 
might be related to his condition was a habit 


of grating his teeth since he was “somewhat 
nervous.” Although no previous treatment had 
been instituted, tissue for microscopic examina- 
tion was removed from the left side by another 
physician (Dr. R. H. S.) a year previously. 
The pathologist reported ‘‘normal muscle 
tissue.” 

Examination disclosed a bilateral, smooth, 
dome-shaped, painless, rather soft subcuta- 
neous tumor just in front of and above the 
angle of the mandible. (Fig. 1.) The left side 


‘was slightly larger. With the jaws tightly 


closed the masses became more prominent and 
quite firm to palpation. Each tumor mass 
measured about 40.0 by 40.0 mm., and pro- 
jected from the normal surface level of the skin 
by about 6.0 to 7.0 mm. The overlying skin 
was normal in appearance and could be moved 
freely over the masses. No regional lymph nodes 
were palpable. The usual laboratory tests were 
within normal limits and the serology was 
negative. No other muscle hypertrophy was 
noticed elsewhere on the patient. The jaw had 
a normal range of motion. 

On the basis of his history, the physical find- 
ings, and the report of the previous biopsy, a 
diagnosis of chronic, bilateral, benign hyper- 
trophy of the masseter muscle was made. 
Since the appearance of these swellings was 
very disturbing to the patient, their surgical 
removal was advised. 

On January 25, 1945, under local anesthesia 
(novocain I per cent) a curved incision about 
8.0 cm. long was made over the angle of the 
jaw, its concavity facing upward and forward. 
The incision was carried through the skin and 
subcutaneous fat down to the fascia covering 
the masseter muscle. The flap thus created was 
retracted upward and forward thereby produc- 
ing an adequate exposure. Care was taken to 
avoid damage to the parotid gland. The fascia 
overlying the masseter muscle was very thin. 
The tumor mass appeared to consist entirely of 
masseter muscle fibers which bulged forward 
into the field. The fibers appeared to herniate 
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1. Showing patient before surgery; jaws 
relaxed. 


Fic. 2. Drawing. 


as though through an opening, although noth- 
ing suggesting an opening or ring was found. 
The masseter aponeurosis could be identified in 
the upper part of the wound as it disappeared 
upwards beneath the flap. Immediately below 
this the muscle was thick and fleshy throughout 
its entire width. (Fig. 2.) 

Correction of the deformity consisted of 
excising that portion of the muscle which 
bulged outward and seemed to be in excess. 
The excision extended from the aponeurosis 
above to the lower border of the mandible and 
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Fic. 3. Patient three months after surgical 
removal of hypertrophied muscle. 


included the full width of muscle. About one- 
fourth to one-third of the fibers were permitted 
to remain intact. (Fig. 2B.) Bleeders were tied 
with No. oooo0 plain catgut and the skin was 
closed with fine silk. No drains were used and a 
pressure dressing was applied. The same pro- 
cedure was carried out on the opposite side. 
The patient made an uneventful recovery 
and left the hospital on the sixth postoperative 
day. He has been followed for about a year with 
no evidence of further trouble. He states he can 
chew as well as ever and no perceptible change 
can be noticed in his biting power. (Fig. 3.) 
The pathologist’s report is as follows: Gross: 
““Specimen received consists of two separately 
labelled specimens removed from the left and 
right cheeks. The specimen from the left cheek 
is labeled No. 1 and consists of one good sized 
block of muscle and another smaller mass of 
fibrous and fatty tissue which contains some 
hard, dark brownish-black nodules, the largest 
of which measures 1 cm. in dimension. The 
main mass of muscle measures 5.5 by 3.0 by 
1.0 cm. On section there is nothing grossly 
remarkable about the muscular tissue. Sections 
are taken both longitudinally and in cross 
section. The nodular mass in the soft tissues on 
section is recognized as freshly clotted blood. 
The second specimen consists of another good- 
sized mass of muscular tissue with two other 
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smaller masses of fatty tissue admixed with 
muscle. The main tissue measures 4.5 by 3.0 by 
1.0 cm.” 

Microscopic: “Cross section of the portions 
of muscle reveal the bundles to be very com- 
pact and the muscle fibers to be very tightly 
contiguous with each other. In longitudinal 
section the same characteristics are noted. The 
fibers, however, stain rather poorly but there 
is no evidence of any inflammatory process here 
present. Some edema fluid is accumulated 
between the larger bundles of muscle fibers and 
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other than for these changes I am unable to 
recognize anything further.” 
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BOOK REVIEW 


CIENTIFIC, Medical, and Technical Books,* an _ eleven 
hundred page book, prepared under the auspices of the 
National Research Council, presents a selected list of titles 

in print with annotations. Librarians, teachers, scholars and pro- 
fessional technical workers in the fields covered as well as those 
engaged in the distribution of books will find it particularly valuable. 

It is interesting to note that over 6,000 titles of selected works of 
merit by American authors have been included by the committee. 
Books out of print have not been omitted. All in all the committee 
has done a laborious job extremely well. 

* Scientific Medical, and Technical Books (Published in the United States of America 


1930-1944). Edited by the R. R. Hawkins. Washington, 1946. The National Research 
Council. 


ANNOUNCEMENT: Urology Award—The American Urological 
Association offers an annual award not to exceed $500 for an essay (or 
essays) on the result of some clinical or laboratory research in Urology. 
Competition shall be limited to urologists who have been in such specific 
practice for not more than five years and to residents in urology in recog- 
nized hospitals. 

For full particulars write the Secretary, Dr. Thomas D. Moore, 899 
Madison Avenue, Memphis, Tennessee. Essays must be in his hands 
before May 1, 1947. 
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Cutter Solutions in SAFTIFLASKS 


are tested chemically, biologically 
and physiologically for assured safety 


Delicate biologicals produced at Cutter run no 
tougher course than Saftiflask Solutions — to get 
the “okay” of Cutter’s expert testing staff. 


The Cutter soiutions staff is good, but not perfect — 
the solution laboratory equipment is exceptional, 
but not fool-proof. As a result, occasional lots go 
down the drains. Safety is not taken for granted at 
Cutter. Solutions which reach your hospital have 
been proved safe by technicians who are both born- 
and-trained faultfinders. 


Saftiflask’s all-in-one design cuts risk in handling, 
too. No tricky gadgets to hamper efficiency. Just 

plug in the tubing—and the injection outfit is ready 
to use. Why not ask your Cutter representative to 
demonstrate? 


CUTTER LABORATORIES 
BERKELEY: CHICAGO - NEW YORK 
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Fine Biologicals and ft 


Intocostrin, administered by simple 
intravenous injection, “acts quickly, 
producing in less than a minute a 
dramatic and complete relaxation 
of the skeletal muscles.”! Surgical 
manipulation and closure are fa- 
cilitated without deep anesthesia. 
Intocostrin is a purified, standard- 


ized extract of chondodendron 


cost 


S U For information, address Professional Service Dept., 
QI IBB ; 745 Fifth Avenue, New York 22, New York. 


MANUFACTURING CHEMISTS TO THE MEDICAL PROFESSION SINCE 1858 


tomentosum, a selected plant yield- 


ing the curare principle. It pro- 
duces muscle saiaslitaa through a 
readily reversible myoneural block. 
Intocostrin has been used advan- 
tageously with cyclopropane, ether, 
nitrous oxide, ethylene and intrave- 
nous barbiturates. 


1. Griffith, H. R.: Canad. M. A.J. 50:144 (Feb.) 1944, 
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SYMBOLS 


(Bovine Origin) 


“Memostat, please... Thrombin.” 


Bleeding controlled, the operation proceeds. 
THROMBIN TOPICAL, highly potent, rapidly 
acting hemostatic of biologic origin, is a 
distinct achievement for safer surgery—minor 
and major. Capillary hemorrhage 

may be arrested seconds after local 
application of THROMBIN TOPICAL. 
Unending research in all the branches of 
medicine has led to the development 
of new Parke-Davis products, 
physiologically sound and clinically 
valuable. It has maintained 

as a continuing symbol of therapeutic 
significance the mark of 
Parke-Davis— 
MEDICAMENTA VERA. 


THROMBIN TOPICAL is available in 
5,000-unit ampoules, each packed 
with a 5 cc. ampoule of 

sterile, isotonic saline diluent. 


PARKE, DAVIS & COMPANY 
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Avoid 
Saving 


= by DANNY KAYE 


To avoid saving money, the first thing 

is cut off all your pockets. Thus 

. you will have to carry your money 
in your hand. Which will insure 

that you—1. spend it, 2. lose it, 

3. get it taken from you—quicker! 


Also avoid piggy banks. The kiddies in 
particular are victimized by such devices, 
often saving quite a bale of moolah. And 
be sure to avoid budgets or, before you 
know it, you’ll be in the black! 

It is best to draw your pay and walk 
down Main Street buying anything you \ 
don’t particularly hate. 


Above all, don’t buy any U. S. Savings 
Bonds—or it’s impossible not to save 
money! These pay fat interest—4 dollars 
for 3 after only 10 years! There is even 
an insidious Payroll Savings Plan which 
is automatic. With it, you may even find 
yourself embarrassed by a regular 
income! Get-gat-gittle! 


SAVE THE EASY WAY... 
“BUY YOUR BONDS THROUGH PAYROLL SAVINGS 


Contributed by this magazine in co-operation 
with the Magazine Publishers of America as a public service. 
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THIS INFORMATIVE COMPENDIUM 
ON A TIMELY SUBJECT 


HYSICIANS are invited to use the 
| (ee coupon to request a 
complimentary copy of the new bro- 
chure ‘Nutrition As A Therapeutic 
Factor.’ In a terse, straightforward 
manner, this compendium of current 
thought presents the remarkable 
strides made during the last decade 
in the use of nutritional factors as 
therapeutic weapons. The presenta- 


Gentlemen: You may send mea complimentary copy of ‘Nutrition As A Therapeutic Factor.” 


tion concisely outlines present 
aspects of nutritional therapy pro- 
viding information and data valuable 
in everyday practice. The applicabil- 
ity of the various nutrients in the 
treatment of disease is presented, 
adding to the practical utility of the 
brochure. The Wander Company, 
360 N. Michigan Avenue, Chicago 
1, Illinois. 


THE WANDER COMPANY, 360 N. MICHIGAN AVENUE, CHICAGO 1, ILLINOIS | 


M.D. 


Address 


City and State 
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A Cold Quartz Tube that... 
NEVER DECREASES IN INTENSITY 


NEVER BURNS OUT... 


NEVER NEED BE REI 


Designe to perm 

_ exposure of any part 
the body, the 
flector assembly 
easily. removed fo 


Spot applica on 
_ easily and conven 


|_| 
? 
A we ee 
‘ 
« 


39 


‘THE Sun-Krafé Cold Q 


Ray Lamp (Mo 


Since virtuaily no heat rays ar 
emitted by this instrument, the 
_quartztube may safely be place: 


S-1 Sun-Kraft Lamp, complete with floor stand 
_orificial applicator, and protective case, $148.50. _ 
Also available is the Sun-Kraft Model A-1 lamp 
: specifically designed for home use when the prescrip- 
tion calls for ultraviolet therapy between office visits. 


fr equency ionization of low-pressure mer- 
_cury vapor. The need for electrodes in 
_ tube is eliminated, hence the quartz tube 
never fogs, never decreases in intensity, =. 
never burns out. @7@7@7 
ultraviolet ray output far surpasses the | 
standard requirements for cold quartz ther- 
= Medicine of the American Medical Associa- 
on. At 24 inches Model delivers 3wWw 
micro-watts per square centimeter (mini = = 
_ mal Gouncil requirement, = = \) 
Orificial Applicator, supplied 
special case, permutsirradia- 
of mouth, ear, other ork 
| even in close contact withthe «ices, and scalp. Its quart: tube 
skin areatobeirradiated. = guaranteed not to bura out. 


20 CAPSULES 

OppeRIN’A 

thor adults} 

Any ACTING SOLUBLE FoF 


in mith. 


Iron-deficiency anemia is a factor to be considered in 
pre and postoperative conditions. Hence, we suggest 
that you prescribe Copperin routinely for a period 
preceding and following surgery. Copperin stimu- 
lates the hematopoietic system—provides material 
for replacement of hemoglobin—increases the red 
blood cell count. 


Because in Copperin iron ammonium citrate is com- 
bined with the catalyst copper sulphate, there is a 
greater utilization of the iron by the system. For this 
reason the iron content per capsule is purposely 
small—32 Mg¢m. As there is no stomach irritation or 
constipating effect from Copperin, it is exceptionally 
well adapted to routine use. In two strengths: 
Copperin ‘‘A’’ for adults; Copperin ‘‘B”’ for children. 


Liberal professional samples gladly sent on request 


MYRON L. WALKER COMPANY, Inc. 
Mount Vernon New York 
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a new quality Journal 


The American Journal 
of Medicine 


FIRST ISSUE—JULY 1946 


The publisher of The American Journal of Surgery takes pleasure in 
announcing another eminent quality journal—a publication in the field of 
medicine comparable in quality, size and format to The American Journal of 
Surgery. This new monthly magazine will present integrated seminars for the 
returning service doctor, provide for earlier publication of research from a 
clinical standpoint, and present many timely papers on post-graduate medi- 
cine. In short, it is our plan to publish the finest journal that can be produced, 


both editorially and typographically. 


EDITOR Francis G. BLAKE, M.D. 
ALEXANDER B. GUTMAN. M.D Sterling Professor of Medicine and Dean School 
MD. 

Assistant Professor of Medicine, vie, ty 


Columbia University College of Physicians 


& Surgeons, New York ARTHUR L, BLOOMFIELD, M.D. 


Professor of Medicine, School of Medicine, 


ADVISORY BOARD Stanford University, San Francisco, Calif. 
WALTER W. PALMER, M.D., Chairman E As 
Bard Professor of Medicine, JR., M.D. 
Columbia University College of Physicians Professor of Medicine, School of Medtcine, 
and Surgeons, New York Emory University, Atlanta, Ga. 
Davw P. Barr, M.D., JosepH T. WEARN, M.D. 
Professor of Medicine Professor of Medicine, School of Medicine 
Cornell University Medical College Western Reserve University, Cleveland, 
New York Ohio 


THE YORKE PUBLISHING COMPANY, Inc. 
also publishers of The American Journal of Surgery 


SUBSCRIPTION ORDER FORM *— “| 


THE AMERICAN JOURNAL OF MEDICINE 

49 West 45th Street, New York 19, N. Y. 
Please enter my subscription to the new monthly journal, THE AMERICAN 
JOURNAL OF MEDICINE. Subscription U.S.A. $10.00 per year. $12.00 Foreign. 
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COOK COUNTY 
GRADUATE SCHOOL OF MEDICINE 


(In afhliation with COOK COUNTY HOSPITAL) Incorporated not for profit 


Announces continuous courses 


SURGERY—Two Weeks Intensive Course in Surgical GYNECOLOGY—Two Weeks Intensive Course start- 
Technique starting January 20, February 17, ing March 17, and April 14. 


anne One Week Course in Vaginal Approach to Pelvic 
Four Weeks Course in General Surgery starting Surgery starting March 10 and April 7. 
February 3 and March 3. 


OBSTETRICS—Two Weeks Intensive Course starting 


Two Weeks Surgical Anatomy nd Clinical Surgery March 3 and April 28. 
MEDICINE—Two Weeks Intensive Course starting 
One Week Surgery of Colon & Rectum starting April 7 and June 2. 


March 10 and April 7. 
Two Weeks Surgical Pathology every two weeks. 


One Month Course Electrocardiography & Heart 
Disease starting February 15 and June 16. 


GENERAL, INTENSIVE AND SPECIAL COURSES IN ALL BRANCHES OF MEDICINE, SURGERY AND THE SPECIALTIES 


Teaching Faculty—Attending Staff of 


COOK COUNTY HOSPITAL 
Address: Registrar, 427 South Honore Street, Chicago 12, Illinois 


THE NEW YORK 
MEDICAL SCHOOL AND HOSPITAL 


(ORGANIZED 1881) 
(The Pioneer Post-Graduate Medical Institution in America.) 


UROLOGY 


A combined full time course covering an academic 
year (8 months). It comprises instruction in pharma- 


PHYSICAL MEDICINE 


cology; physiology; embryology; biochemistry; bac- 
teriology and pathology; practical work in surgical 
anatomy and urological operative procedures on the 
cadaver; regional and general anesthesia (cadaver); 


office gynecology; proctological diagnosis; the use of 


the ophthalmoscope; physical diagnosis; roentgeno- 
ological interpretation; electrocardiographic inter- 
pretation; dermatology and syphilology; neurology; 
physical therapy; continuous instruction in cysto- 
endoscopic diagnosis and operative instrumental 
manipulation; operative surgical clinics; demonstra- 
tions in the operative instrumental management of 
bladder tumors and other vesical lesions as well as 
endoscopic prostatic resection. 


Didactic lectures and active clinical appli- 
cation of all present-day methods of phys 
ical therapy in internal medicine, general 
and traumatic surgery, gynecology, urol- 
ogy, dermatology, neurology and pedi- 
atrics. Special demonstrations in minor 
electrosurgery, electrodiagnosis, fever 
therapy, hydrotherapy including colonic 
therapy, light therapy. 


FOR INFORMATION ADDRESS 


MEDICAL EXECUTIVE OFFICER, 345 West 50th Street, NEW YORK 19 
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‘When you follow your usual practice of 
washing your hands and then using a 
hand lotion, undoubtedly some of the 
hygienic value of soap and water cleansing 
is lost. 

TRUSHAY was specially formulated to 
be applied BEFORE washing. It’s just the 
thing for hands that must be scrubbed 
many times a day. TRUSHAY helps pre- 


‘BETTER PROTECTION 


... For Skilled and Sensitive Hands 


Give your hands a TRUSHAY treat today. 


vent depletion of the skin’s natural lubri- 
cant...aids in keeping hands soft and 
smooth ... the dermal tissue normal and 
unbroken. 

And since TRUSHAY is applied 
BEFORE washing, you get all the benefits 
of a fine, creamy hand lotion and still 
retain the hygienic value of soap and 


water cleansing. 


TRUSIL] 


BEFOREHAND 
10] 


THE ''tBEFOREHAND’’ LOTION 


A Product of BRISTOL-MYERS COMPANY, 1ONF West 50th Street, New York 20, N. Y 
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LABORATORIES, INC. 


Pharmaceutical Manufacturers, Newark 7, N. J. 
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Mounting clinical evidence emphasizes the value of topically applied vitamins A 
and D for prevention and treatment of postpartum fissured nipples, and as a notably 
effective aid to healing in all surface lesions involving epithelial denudation. 

Therapeutic advantages: promotes healthy granulation and rapid epithelization, 
inhibits infection, minimizes skin grafting, destroys no epithelial elements, does not 
cause contractures, forms no tenacious coagulum. 

White’s Vitamin A and D Ointment provides the natural vitamins A and D, de- 
rived from fish liver oils and in the same ratio as found in cod liver oil, in an ap- 
propriate lanolin-petrolatum base. Mildly fragrant, free from excess oiliness ; keeps 
indefinitely at ordinary temperature. Ethically promoted—not advertised to the laity. 
Available in 4 oz. tubes; 8 oz. and 16 oz. jars and 5 Ib. containers. 
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The indications for the use of an antiseptic in the physician’s 
office are indeed many and varied . . . So much depends upon 
the efficacy of the antiseptic used that its selection becomes 
a matter of prime importance. 


Phe-Mer-Nite (a brand of phenylmercuric nitrate) is a 
dependable antiseptic. It is bacteriostatic in dilutions as high 
as 1:1,000,000; it destroys spore-forming organisms in dilutions 
as high as 1:37,500; it is so nontoxic and nonirritating that 

it may be used in dilutions as low as 1:1000. 


For routine use on the unbroken skin, Tincture Phe-Mer-Nite, 
1:3000, is the antiseptic of choice. The tincture is intended 
primarily for preoperative skin preparation . . . For routine 

use in the treatment of abrasions, lacerations, infections, 

burns, and other skin lesions, Solution Phe-Mer-Nite, 1:1000, 
usually diluted further with four parts of water, is the anti- 
septic of choice. It is also used as a spray or gargle in 

infections of the nose and throat . . . The solution is effective 
even in the presence of blood, pus, or exudate. It is a depend- 
able agent for the sterilization of instruments and rubber gloves. 


Phe-Mer-Nite is a powerful bactericide—stable, odorless, 
nontoxic, nonirritating to the tissues—dependable in every 
procedure requiring antisepsis. 


The S. E. MASSENGILL COMPANY 


Bristol, Tenn.-Va. 
NEW YORK® ¢ SAN FRANCISCO + KANSAS CITY 
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The chemical symbol “I” represents 
Iodine, one of the most useful agents in 
the fight against disease. 

Discovered as an element in 1811, 
its antiseptic properties were revealed 
through the work of Davaine in 1873. 
Since that time Iodine has established its 
position as an antiseptic of choice. 

The valuable contribution of Iodine, 
however, is not limited to the field of 
antiseptics. Iodine and its salts have many 
important uses in the PREVENTION, 
DIAGNOSIS AND TREATMENT OF 
DISEASE. 

Its necessity in the prevention of Goiter 
and its usefulness in the treatment of re- 
spiratory conditions are important chap- 
ters in its service record. 

Moreover, Iodine is practically in- 
dispensable in certain techniques for 
diagnosis. Its value as a radio-opaque 
substance, for instance, is utilized for 
contrast X-ray visualization. 


IODINE EDUCATIONAL BUREAU, INC, 
120 Broadway, New York 5, N.Y. 
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OF SERVICE TO MEDICINE 
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Give the mouth and throat extra care 
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Lempert 
Fenestration Outfit 
This model, No. 417W, is equipped 


with positive-acting, incirect-drive, dou- 
ble rotary pump, with explosion-proof 
features, 30-0z. snap-fit suction bottle 
with overflow trap and regulator; 32-o0z. 
pressure irrigating bottle with Lempert 
irrigating handle, and pressure tube for 


spraying. 


Surgical Gloves 


No Rolled Wrist to roll 
down and annoy the 
surgeon during operations 


@ They give you close to bare-hand 
freedom. New softer texture — Roll- 
prufs fit snugly but are notably less 
cramping. Tough but sheer, they pro- 
vide unusual finger-tip sensitivity. 
Wide use shows them to be free of 
dermatitis-causing allergen in natural 


rubber. Flat-banded cuffs — no roll to 
roll down. Stand extra-sterilizings. Not 
harmed by petrolatum, acids, etc. Neo- 
prene Rollprufs adopted as standard 
in many hospitals—try them and prove 
these advantages for yourself. Order 
from your supplier today or write us. 


The Pioneer Rubber Company 


290 Tiffin Road, Willard, Ohio, U.S. A. ° 
Over 25 Years of Quality Glove Making 


Los Angeles 
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AN IDEAL j 
PRESERVATIVE ) 


DEPENDABLE 
ECONOMICAL ) 


preservagent 


Trade Mark Rights Reserved 


A. S. ALOE COMPANY e 1831 Olive Street @ St. Louis 3, Missouri 


Preservagent—the result of months of research—is an 
ideal preservative for biological fluid specimens. It will 
not interfere with tests in urinalysis. It is used in the Fried- 
man modification of the Ascheim-Zondek test, yeast fer- 
mentation test for glucose, standard odor test, or pH 
determinations, etc. 


Protected with Preservagent, specimens may be stored 
for long periods. Only two drops are required per fluid 
ounce—540 tests per Lottle. 
JL81306 — Preservagent, in convenient 60-ml dropper 
10G discount in lots of 12 bottles 


... assures stability of urine and 
other biological fluid specimens 


K NYLON 


Moisture and 
Resistant 


Smooth, uniform, pliable suturing 
materials, braided and treated with 
meticulous care. Extra strong. Easy 
to work. Non-capillary, non-irritat- 
ing, and non-culture mediums. 
Wide range of sizes, black and 
white, U.S.P Resterilizable. Sold by 
Surgical-Hospital Supply Houses. 
Deknatel is the Original Manufac- 


turer of Braided and Treated Silk 
and Nylon Sutures. 


EKNATEL 


Queens Village 8, (L. 1.) New York 
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Toward a better World 


WILD LIFE CONSERVATION, almost 
\\ {/ unheralded, is being carried out 
y; on a grand scale, by the Fish 


and Wild Life Service of the 
Department of the Interior. Inci- 
dentally, their many refuges for 
cee restoring the waterfowl popula- 
tion are supported entirely by 

; hunters, through purchase of 
“Duck Stamps.” Their entire 
program — preserving wild life 
otherwise doomed to extinction 
— means inestimable happiness 
for future generations. 


Progress is also taking place sociologically . . . promotion of Lanteen products by Lanteen Medical 

Laboratories. These products are leaders in their field, and produced under 5 
rigid scientific standards. ae 
Simplicity in properly placing the Lanteen Flat Spring Diaphragm | 
makes it ideal for continued use. It is collapsible in one plane 
only. Therefore, if the entering rim lodges against the cervix, ain 
the trailing rim cannot be forced into the pubic arch. When 
largest possible comfortable size is fitted, proper position 
is assured. Available only through ethical sources, on 
physician’s prescription or recommendation. Complete 
package available to physicians upon request. 


anteen 


LANTEEN MEDICAL LABORATORIES, INC. + CHICAGO 10 
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By means of this unique instrument a sheet 
of skin of uniform thickness may be cut 
at any predetermined level the size of the 
drum (4 x 8 inches) from any area of the 
body. Those who have used the derma- 
tome state that it simplifies the technique 
and enlarges considerably the whole field 
of skin grafting. Same blade used for drum 
may be placed in handle and used to cut 
razor grafts or for honing blade. Rubber cement for the drum and donor 
area also is available, as well as a knife sharpening service. 


Manufactured and sold by 


The Kansas City Assemblage Company 


609 EAST 17th ST., KANSAS CITY 8, MO. 


Coming | 
The American Journal of Surgery 


Method of Digital Skeletal Tiactlon T. B. QUIGLEY, Boston 
Trauma in Malignant Tumors of Bone B. L. COLEY, New York 


Antero lateral Approach in Bone Grafting for Ununited Fractures 
J. H. WAGNER, Pittsburgh 


Tenosynovitis of the Forearm R. L. RHODES, Augusta 


Adjustable Internal Fixation Element for the Hip 
H. L. McLAUGHLIN, New York 


Scalenus Anticus Syndrome M. GAGE, New Orleans 
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| Ortho Pharmaceutical Corp., Raritan, N. J. 
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FOR FURTHER INFORMATION, WRITE 
THE PROFESSIONAL SERVICE DEPT. 


THE PERCENTAGES of successful 
treatment with Pyribenzamine—as shown 
by clinical reports—include improvement 
in 85% of seasonal allergic rhinitis cases, 
46% of asthma cases, and 95% of urti- 
caria cases. Compared with other anti- 
histaminic drugs, Pyribenzamine produces 
lesser incidence of drowsiness and other 
side effects. 


PYRIBENZAMINE... (brand of tripelen- 
namine) Trade Mark Reg. U. S. Pat. Off. 


@ CIBA PHARMACEUTICAL PRODUCTS, INC. 
SUMMIT, NEW JERSEY 
In Canada: Ciba Company, Lid., Montreal 
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